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APPENDIX E 
NOISE 

 
E.1 METHOD OVERVIEW 

SOUND AND NOISE 

Sound is created by a vibrating source that induces vibrations in the air.  
The vibration produces alternating bands of relatively dense and sparse particles of 
air, spreading outward from the source like ripples on a pond.  Sound waves 
dissipate with increasing distance from the source.  Sound waves can also be 
reflected, diffracted, refracted, or scattered.  When the source stops vibrating, the 
sound waves disappear almost instantly and the sound ceases.   

Sound conveys information to listeners.  It can be instructional, alarming, pleasant 
and relaxing, or annoying.  Identical sounds can be characterized by different 
people, or even by the same person at different times, as desirable or unwanted.  
Unwanted sound is commonly referred to as “noise.” 

Sound can be defined in terms of three components: 

1. Level (amplitude) 

2. Pitch (frequency) 

3. Duration (time pattern) 

E.1.1   SOUND LEVEL 

The level of sound is measured by the difference between atmospheric pressure 
(without the sound) and the total pressure (with the sound).  Amplitude of sound is 
like the relative height of the ripples caused by the stone thrown into the water.  
Although physicists typically measure pressure using the linear Pascal scale, sound 
is measured using the logarithmic decibel (dB) scale.  This is because the range of 
sound pressures detectable by the human ear can vary from 1 to 100 trillion units.  
A logarithmic scale allows us to discuss and analyze noise using more manageable 
numbers.  The range of audible sound ranges from approximately 1 to 140 dB, 
although everyday sounds rarely rise above about 120 dB.  The human ear is 
extremely sensitive to sound pressure fluctuations.  A sound of 140 dB, which is 
sharply painful to humans, contains 100 trillion (1014) times more sound pressure 
than the least audible sound.   

By definition, a 10 dB increase in sound is equal to a tenfold (101) increase in the 
mean square sound pressure of the reference sound.  A 20 dB increase is a 
100-fold (102) increase in the mean square sound pressure of the reference sound.  
A 30 dB increase is a 1,000-fold (103) increase in mean square sound pressure.  

A logarithmic scale requires different mathematics than used with linear scales.  
The sound pressures of two separate sounds, expressed in dB, are not 
arithmetically additive.  For example, if a sound of 80 dB is added to another sound 
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of 74 dB, the total is a 1 dB increase in the louder sound (81 dB), not the arithmetic 
sum of 154 dB (See Exhibit E-1, Example of Addition of Two Decibel Levels).  
If two equally loud noise events occur simultaneously, the sound pressure level 
from the combined events is 3 dB higher than the level produced by either event 
alone.  

Logarithmic averaging also yields results that are quite different from simple 
arithmetic.  Consider the example shown in Exhibit E-2, Example of Sound Level 
Averaging.  Two sound levels of equal duration are averaged.  One has an Lmax of 
100 dB, the other 50 dB.  Using conventional arithmetic, the average would be 
75 dB.  The true result, using logarithmic math, is 97 dB.  This is because 100 dB 
has far more energy than 50 dB (100,000 times as much!) and is overwhelmingly 
dominant in computing the average of the two sounds. 

Human perceptions of changes in sound pressure are less sensitive than a sound 
level meter.  People typically perceive a tenfold increase in sound pressure, a 10 dB 
increase, as a doubling of loudness.  Conversely, a 10 dB decrease in sound 
pressure is normally perceived as half as loud.  In community settings most people 
perceive a 3 dB increase in sound pressure (a doubling of the sound pressure or 
energy) as just noticeable.  (In laboratory settings, people with good hearing are 
able to detect changes in sounds of as little as 1 dB.)  

 

 
Exhibit E-1:   

EXAMPLE OF ADDITION OF TWO DECIBEL LEVELS 

 
Source:  Information on Levels.  USEPA.  March 1974. 
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E.1.2   SOUND FREQUENCY 

The pitch (or frequency) of sound can vary greatly from a low-pitched rumble to a 
shrill whistle.  If we consider the analogy of ripples in a pond, high frequency 
sounds are vibrations with tightly spaced ripples, while low rumbles are vibrations 
with widely spaced ripples.  The rate at which a source vibrates determines the 
frequency.  The rate of vibration is measured in units called “Hertz” -- the number 
of cycles, or waves, per second.  One’s ability to hear a sound depends greatly on 
the frequency composition.  Humans hear sounds best at frequencies between 
1,000 and 6,000 Hertz.  Sound at frequencies above 10,000 Hertz (high-pitched 
hissing) and below 100 Hertz (low rumble) are much more difficult to hear.   
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Assume two sound levels of equal duration...
What is the average level?

Event 1 + Event 2
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(100dB + 50dB) / 2 = 97dB
The decibel (dB) scale is logarithmic -

100 dB is 100,000 times more energy than 50 dB!
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If we are attempting to measure sound in a way that approximates what our ears 
hear, we must give more weight to sounds at the frequencies we hear well and less 
weight to sounds at frequencies we do not hear well.  Acousticians have developed 
several weighting scales for measuring sound.  The A-weighted scale was developed 
to correlate with the judgments people make about the loudness of sounds.  
The A-weighted decibel scale (dBA) is used in studies where audible sound is the 
focus of inquiry.  The U.S. Environmental Protection Agency (USEPA) has 
recommended the use of the A-weighted decibel scale in studies of environmental 
noise.1  Its use is required by the FAA in airport noise studies.2  For the purposes of 
this analysis, dBA was used as the noise metric and dB and dBA are used 
interchangeably. 

E.1.3 DURATION OF SOUNDS 

The duration of sounds – their patterns of loudness and pitch over time – can vary 
greatly.  Sounds can be classified as continuous like a waterfall, impulsive like a 
firecracker, or intermittent like aircraft overflights.  Intermittent sounds are 
produced for relatively short periods, with the instantaneous sound level during the 
event roughly appearing as a bell-shaped curve.  An aircraft event is characterized 
by the period during which it rises above the background sound level, reaches its 
peak, and then recedes below the background level.    

E.2   STANDARD NOISE DESCRIPTORS 

Given the multiple dimensions of sound, a variety of descriptors, or metrics, have 
been developed for describing sound and noise.  Some of the most commonly used 
metrics are discussed in this section.  They include:   

1.  Maximum Level (Lmax) 

2.  Time Above Level (TA) 

3.  Sound Exposure Level (SEL) 

4. Equivalent Sound Level (Leq) 

5. Day/Night Average Sound Level (DNL)  

6. Community Noise Equivalent Level (CNEL) 

E.2.1   MAXIMUM LEVEL (LMAX) 

Lmax is simply the highest sound level recorded during an event or over a given 
period of time.  It provides a simple and understandable way to describe a sound 
event and compare it with other events.  In addition to describing the peak sound 

                                                 
 
1 Information on Levels of Environmental Noise Requisite to Protect Health and Welfare with an 

Adequate Margin of Safety.  U.S. Environmental Protection Agency, Office of Noise Abatement and 
Control.  1974, P. A-10. 

2 “Airport Noise Compatibility Planning.”  14 CFR Part 150, Sec. A150.3. 
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level, Lmax can be reported on an appropriate weighted decibel scale (A-weighted, 
for example) so that it can disclose information about the frequency range of the 
sound event in addition to the loudness.    

Lmax, however, fails to provide any information about the duration of the sound 
event.  This can be a critical shortcoming when comparing different sounds.  Even if 
they have identical Lmax values, sounds of greater duration contain more sound 
energy than sounds of shorter duration.  Research has demonstrated that for many 
kinds of sound effects, the total sound energy, not just the peak sound level, is a 
critical consideration. 

E.2.2   TIME ABOVE LEVEL (TA) 

The “time above,” or TA, metric indicates the amount of time that sound at a 
particular location exceeds a given sound level threshold.  TA is often expressed in 
terms of the total time per day that the threshold is exceeded.  The TA metric 
explicitly provides information about the duration of sound events, although it 
conveys no information about the peak levels during the period of observation.  

E.2.3   SOUND EXPOSURE LEVEL (SEL) 

The sound exposure level, or SEL metric, provides a way of describing the total 
sound energy of a single event.  In computing the SEL value, all sound energy 
occurring during the event, within 10 dB of the peak level (Lmax), is 
mathematically integrated over one second.  (Very little information is lost by 
discarding the sound below the 10 dB cut-off, since the highest sound levels 
completely dominate the integration calculation.)  Consequently, the SEL is always 
greater than the Lmax for events with a duration greater than one second.  SELs 
for aircraft overflights typically range from five to 10 dB higher than the Lmax for 
the event. 

Exhibit E-3, Comparison of Different Types of Sounds shows graphs of 
instantaneous sound levels for three different events: an aircraft flyover, roadway 
noise, and a firecracker.  The Lmax and the duration of each event differ greatly.  
The pop of the firecracker is quite loud, 102 dB but lasts less than a second.  
The aircraft flyover has a considerably lower Lmax at 90 dB, but the event lasts for 
over a minute.  The Lmax from the roadway noise is even quieter at only 72 dB, 
but it lasts for 15 minutes.  By considering the loudness and the duration of these 
very different events simultaneously, the SEL metric reveals that the total sound 
energy of all three is identical.  This can be a critical finding for studies where total 
noise dosage is the focus of study.  As it happens, research has shown conclusively 
that noise dosage is crucial in understanding the effects of noise on animals and 
humans.  



E-3

10/18/2013

A-FINAL\EIS_FINAL_APPENDICES
WORKING\ Comparison of
Different Types of Sound.CDR

P:\DVO-Gnoss Field\GIS\GRAPHICS\
\

E-3_
Comparison of Different Types of Sound

Exhibit:

100

80

60

40

20

0

0 1 2 3 4 5 6 7 8 9

Firecracker

Level
(dB)

Time (sec)

100

80

60

40

20

0

0 11 21 31 41 51 61 71 81 91

Aircraft Flyover

Level
(dB)

Time (sec)

100

80

60

40

20

0
0 100 200 300 400 500 600 700 800 900

Roadway Noise

Level
(dB)

Time (sec)

Lmax=102 dB
SEL=100 dB
Leq=105
Event Duration=0.3 seconds

Lmax=90 dB
SEL=100 dB
Leq=82
Event Duration=70 seconds

Lmax=72 dB
SEL=100 dB
Leq=71
Event Duration=900 seconds

Gnoss Field Airport

Environmental
Impact Statement



GNOSS FIELD AIRPORT 
ENVIRONMENTAL IMPACT STATEMENT FINAL 
 

Landrum & Brown Appendix E – Noise Methodology 
June 2014 Page E-11 

E.2.4 EQUIVALENT SOUND LEVEL (LEQ) 

The equivalent sound level (Leq) metric may be used to define cumulative noise 
dosage, or noise exposure, over a period of time.  In computing Leq, the total noise 
energy over a given period of time, during which numerous events may have 
occurred, is logarithmically averaged over the time period.  The Leq represents the 
steady sound level that is equivalent to the varying sound levels actually occurring 
during the period of observation.  For example, an 8-hour Leq of 67 dB indicates 
that the amount of sound energy in all the peaks and valleys that occurred in the 
8-hour period is equivalent to the energy in a continuous sound level of 67 dB.  Leq 
is typically computed for measurement periods of 1 hour, 8 hours, or 24 hours, 
although any time period can be specified. 

Exhibit E-4, Relationship Among Sound Metrics shows the relationship of Leq 
to Lmax and SEL.  In this example, a single aircraft event lasting 18 seconds is 
represented.  The instantaneous noise levels for the event range from 64 to an 
Lmax of 101 dBA.  The area under the curve represents the sound energy 
accumulated during the entire event.  The compression of this energy into a single 
second results in an SEL of 105 dBA.  The Leq average of the sound energy for each 
second during the event would be 93 dB.  If this event were the only event to occur 
during an hour, the aircraft sound energy for the other 3,582 seconds would be 
considered to be zero.  When converted to an hourly LEQ, the level would be nearly 
70 dB of Leq.  This again indicates the dominance of loud events in noise 
summation and averaging computations.     

Leq is a critical noise metric for many kinds of analysis where total noise dosage, or 
noise exposure, is under investigation.  As already noted, noise dosage is important 
in understanding the effects of noise on both animals and people.  Indeed, research 
has led to the formulation of the “equal energy rule.”  This rule states that it is the 
total acoustical energy to which people are exposed that explains the effects the 
noise will have on them.  That is, a very loud noise with a short duration will have 
the same effect as a lesser noise with a longer duration if they have the same total 
sound energy.  

E.2.5 DAY/NIGHT AVERAGE SOUND LEVEL (DNL) 

The DNL metric is really a variation of the 24-hour Leq metric.  Like Leq, the DNL 
metric describes the total noise exposure during a given period.  Unlike Leq, 
however, DNL, by definition, can only be applied to a 24-hour period.  In computing 
DNL, an extra weight of 10 dB is assigned to any sound levels occurring between 
the hours of 10:00 p.m. and 7:00 a.m.  This is intended to account for the greater 
annoyance that nighttime noise is presumed to cause for most people.  Recalling 
the logarithmic nature of the dB scale, this extra weight treats one nighttime noise 
event as equivalent to 10 daytime events of the same magnitude.   

As with Leq, DNL values are strongly influenced by the loud events.  For example, 
30 seconds of sound of 100 dB, followed by 23 hours, 59 minutes, and 30 seconds 
of silence would compute to a DNL value of 65 dB.  If the 30 seconds occurred at 
night, it would yield a DNL of 75 dB.   
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This example can be roughly equated to an airport noise environment.  Recall that 
an SEL is the mathematical compression of a noise event into one second.  Thus, 
30 SELs of 100 dB during a 24-hour period would equal DNL 65 dB, or DNL 75 dB if 
they occurred at night.  This situation could actually occur in places around a real 
airport.  If the area experienced 30 overflights during the day, each of which 
produced an SEL of 100 dB, it would be exposed to DNL 65 dB.  Recalling the 
relationship of SEL to the peak noise level (Lmax) of an aircraft overflight, the Lmax 
recorded for each of those overflights (the peak level a person would actually hear) 
would typically range from 90 to 95 dB.    

E.2.6  COMMUNITY NOISE EQUIVALENT LEVEL (CNEL) 

The CNEL metric is a single value of sound level for 24 hour period, which includes 
all of the time-varying sound energy within the period.  To represent the greater 
annoyance caused by a noise event during the evening hours, the CNEL metric 
includes an added 5 dB weighting for evening noise events occurring between 
7:00 P.M. and 10:00 P.M.  This evening event weighting helps to account for the 
annoyance of noise during time periods after typical working-hours when people are 
at home.  The weighting, in essence, equates one evening flight to approximately 
three daytime flights.  Similarly, the CNEL metric also incorporates a 10 dB 
nighttime (10:00 P.M. and 7:00 A.M.) penalty to represent the greater annoyance 
caused by a noise event at night.  This extra nighttime event weighting helps to 
account for the annoyance of noise during time periods when people are typically 
asleep and background noise levels are lower.  The weighting, in essence, equates 
one nighttime flight to ten daytime flights. 

In addition to requiring the use of the CNEL metric, the FAA also requires that 
aircraft noise be evaluated using one of several authorized computer noise 
prediction models.  For this study, the most current version of the FAA’s long 
standing Integrated Noise Model (INM) available at the time of analysis, version 
7.0a, was used to develop the noise analysis.. 

E.2.7  FEDERAL REQUIREMENTS TO USE DNL IN ENVIRONMENTAL 
NOISE STUDIES 

DNL is the standard metric used for environmental noise analysis in the U.S.  This 
practice originated with the USEPA’s effort to comply with the Noise Control Act of 
1972.  The USEPA designated a task group to “consider the characterization of the 
impact of airport community noise and develop a community noise exposure 
measure.”3  The task group recommended using the DNL metric.  The USEPA 
accepted the recommendation in 1974, based on the following considerations: 

1. The measure is applicable to the evaluation of pervasive, long-term noise in 
various defined areas and under various conditions over long periods of time. 

                                                 
 
3  Information on Levels of Environmental Noise Requisite to Protect Health and Welfare with an 

Adequate Margin of Safety.  U.S. Environmental Protection Agency, Office of Noise Abatement and 
Control.  1974, P. A-10. 
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2. The measure correlates well with known effects of the noise environment on 
individuals and the public. 

3. The measure is simple, practical, and accurate. 

4. Measurement equipment is commercially available. 

5. The metric at a given location is predictable, within an acceptable tolerance, 
from knowledge of the physical events producing the noise.4 

Soon thereafter, the Department of Housing and Urban Development (HUD), 
Department of Defense, and the Veterans Administration adopted the use of DNL.   

At about the same time, the Acoustical Society of America developed a standard 
(ANSI S3.23-1980) which established DNL as the preferred metric for outdoor 
environments.  This standard was reevaluated in 1990 and they reached the same 
conclusions regarding the use of DNL (ANSI S12.40-1990).   

In 1980, the Federal Interagency Committee on Urban Noise (FICUN) met to 
consolidate Federal guidance on incorporating noise considerations in local land use 
planning.  The committee selected DNL as the best noise metric for the purpose, 
thus endorsing the USEPA’s earlier work and making it applicable to all Federal 
agencies.5 

In response to the requirements of the Aviation Safety and Noise 
Abatement (ASNA) Act of 1979 and the recommendations of FICUN and USEPA, the 
FAA established DNL in 1981 as the single metric for use in airport noise and land 
use compatibility planning.  This decision was incorporated into the final rule 
implementing ASNA, Federal Aviation Regulation 14 Code of Federal Regulations 
(CFR) Part 150, in 1985.   

In the early 1990s, Congress authorized the creation of a new interagency 
committee to study airport noise issues.  The Federal Interagency Committee on 
Noise (FICON) was formed with membership from the USEPA, the FAA, the U.S. Air 
Force, the U.S. Navy, HUD, the Department of Veterans Affairs (VA), and others.  
FICON concluded in its 1992 report that Federal agencies should “continue the use 
of the DNL metric as the principal means for describing long term noise exposure of 
civil and military aircraft operations.”6  FICON further concluded that there were no 
new sound descriptors of sufficient scientific standing to substitute for the DNL 
cumulative noise exposure metric.7 

                                                 
 
4 Information on Levels of Environmental Noise Requisite to Protect Health and Welfare with an 

Adequate Margin of Safety.  U.S. Environmental Protection Agency, Office of Noise Abatement and 
Control.  1974, Pp. A-1–A-23. 

5 Guidelines for Considering Noise in Land Use Planning and Control.  Federal Interagency 
Committee on Urban Noise (FICUN).  1980.  

6 Federal Agency Review of Selected Airport Noise Analysis Issues.  Federal Interagency Committee 
on Noise (FICON).  August 1992, Pp. 3-1. 

7 Federal Agency Review of Selected Airport Noise Analysis Issues, Technical Report, Volume 2.  
Federal Interagency Committee on Noise (Technical).  August 1992, Pp. 2-3. 
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In 1993, the FAA issued its Report to Congress on Effects of Airport Noise.  
Regarding DNL, the FAA stated, “Overall, the best measure of the social, economic, 
and health effects of airport noise on communities is the Day-Night Average Sound 
Level (DNL).”8 

E.3 NOISE MEASUREMENTS 

A sampling of field noise measurements was also included as part of this effort.  
Although the FAA guidelines require that the evaluation of aircraft noise be 
conducted based on approved computer noise model calculations, it can be helpful 
to consider the noise modeling results in the context of the local background noise 
environment.  FAA’s Order 1050.1E specifically addresses the use of noise 
measurement data as follows: 

“Noise monitoring data may be included in an EA or EIS at the discretion of the 
responsible FAA official.  Noise monitoring is not required and should not be 
used to calibrate the noise model.”  

While it is clearly not appropriate to use noise measurement data for computer 
model calibration, field noise measurements do provide a background noise context 
for the consideration of modeled results.  To that end, a field noise measurement 
program was conducted at select sites in the vicinity of Gnoss Field Airport (DVO or 
Airport) to provide a sample of ambient and aircraft event noise values for 
consideration. 

E.3.1 PURPOSE 

The primary focus of the noise measurement program was to collect and calculate a 
sample of aircraft event and background noise levels at each specific site.  
The noise measurements contain all noise recorded at a site including aircraft and 
non-aircraft events.  The findings provide context to background and cumulative 
noise levels so that any changes in modeled noise exposure resulting from a project 
alternative can be considered.  Thus, stake holders, decision makers, and the 
general public have a context to consider the relevant contributions of project-
related noise exposure in relation to noise produced without project-related 
changes. 

The noise measurement program included six long-term sites where measurements 
were taken for several days and twenty short-term sites where measurements were 
taken for one hour each. The noise measurement locations are shown in 
Exhibit E-5, Noise Measurement Locations.  The effort was designed to collect 
cumulative CNEL noise levels and ambient levels at each of the long-term sites.  
With the exception of the 24-hour CNEL values, similar data was also collected for 
the short-term sites and also included aircraft single event levels.  In addition to 
CNEL, the following supplemental information was computed from the measured 
data: 

                                                 
 
8 Report to Congress on Effects of Airport Noise.  Federal Aviation Administration.  1993, P. 1. 
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 L50 – Sound level at which 50% of the measured 1-second samples are above 
and 50% are below.  This is generally considered to be an estimation of 
background noise levels by FAA. 

 Aircraft Leq(obs) – Sound level of the observed aircraft events averaged across 
the observation time period (obs). 

 Non-Aircraft Leq (obs) – Average sound level of noise during observation time 
less the aircraft event noise. 

 Total Leq(or CNEL) – Total average equivalent sound level during the 
measurement period. 

 Aircraft Lmax – Range of maximum sound level associated with observed 
aircraft events 

 
E.3.2 DATA COLLECTION 

The noise measurement program focused on collecting a sample of data within 
strategic areas that were directly related to the areas of past noise concerns, the 
range of alternatives evaluated, and the local land uses within the study area.   

The noise measurement program took place for a two-week period from Saturday, 
May 23, 2009 through Friday June 5, 2009.  Long-term noise measurements were 
conducted at 6 locations.  These locations included three residences south of Gnoss 
Field, Olompali State Historic Park, an access road north of Gnoss Field, and a 
walking trail south of Gnoss Field.  In general, noise data for the long-term 
measurements were collected continuously 24 hours per day for a period of seven 
days, although for some of the long-term sites, the collection time was less than 
7 days.  Since it was not practical to staff each long-term site with an observer to 
log events, continuous digital audio recordings were taken for the duration of the 
measurements at each site. 

The short-term noise measurements were taken at 20 locations, and consisted of 
collecting one hour’s worth of noise measurement data at each location.  
A technician was present at each of these sites for the one hour period and logged 
any aircraft noise events that occurred.  The locations were chosen from residential 
areas south of the Gnoss Field. 

Long-Term Measurement Set-up 

Sound meters at each of the six long-term noise measurement sites were set-up 
and checked periodically by a technician, but were typically unmanned during the 
noise measurement period.  For the equipment’s protection, all instruments, with 
the exception of the microphone, were housed in a weather resistant case.  
The sound meter’s microphone was mounted on a tripod near the unit and fitted 
with a wind screen to eliminate any wind induced noise, and for the overall 
protection of the equipment.  
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The case containing the sound meter was secured to an immovable object to the 
greatest extent possible in order to prevent the unit from being moved, thereby 
ensuring the greatest accuracy of data received at that site.  Measurement data 
were recorded at 1-second intervals.  Prior to the start of any measurements, the 
technician ensured that the unit’s internal clock was in-sync with the official local 
time.  Thereafter, the technician made a daily check to ensure that the sound meter 
and battery power-source were functioning properly and to download the previous 
day’s data. The daily data for each measurement site were then downloaded to a 
computer for further processing. 

Two equipment configurations were used for the long-term measurements.  
The first included a B&K 2236 sound meter with detachable microphone, a large 
windscreen, an HP palmtop data logger, a Zoom digital audio recorder, a case, and 
miscellaneous supporting equipment. At 1-second intervals, data was transmitted 
via cable from the sound meter to the data logger where each data record was 
stored to a removable mass storage device inside the data logger.  Simultaneous to 
the data logging activity, the audio output of the sound meter was input via a cable 
into the digital audio recorder to record the sounds responsible for the sound levels 
that were being logged.  The audio recorder had its own mass storage device to 
record audio files.  The second configuration included two B&K 2238 sound meters 
with detachable microphones, a large windscreen, a Zoom digital audio recorder, a 
case, and miscellaneous supporting equipment.  At any given time, only one B&K 
2238 sound meter was being used to collect data.  The second was alternated each 
day with the other sound meter.  All sound meter data was logged internally to the 
B&K 2238 instead of being sent to the data logger.  Audio data was also recorded 
on the audio recorder. Calibration was performed on a daily basis during the 
technician’s site check at the time that noise measurement and audio data were 
downloaded to the computer.  

Short-Term Measurement Set-up 

At each of the 20 short-term measurement sites, a tripod was set-up with a 
mounted sound level meter.  The type of sound meter used was either a Brüel & 
Kjær Model 2236 or a Brüel & Kjær Model 2238.  Prior to the start of each 
measurement, and again after the end of each measurement, a calibration check 
was performed on the sound meter using a Brüel & Kjær Model 4231 calibrator with 
certification traceable to the National Institute of Standards and Technology.  Data 
was recorded internally within the sound meter at 1-second intervals.  The sound 
meter’s microphone was fitted with a large windscreen.  Noise generating events 
that occurred during the measurement period were observed, and detailed notes 
were taken to document the noise sources that caused noise events at various 
times.  When the noise source was an aircraft, the type of (i.e. propeller or jet) was 
noted by the technician, as was the time that the event occurred.  Each short-term 
measurement lasted for one hour.  The data for each measurement site was then 
downloaded to a computer for further processing. 
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E.3.3 MEASUREMENT SITES 

Table E-1 provides a listing of the 26 total measurement sites chosen for this 
program along with their location (6 long-term sites and 20 short-term sites).  
Exhibit E-5, Noise Measurement Locations illustrates the locations of all the 
sites on a map of the area. With both Exhibit E-5 and Table E-1, the sites with the 
“L” prefix identify the long-term sites and those with the “S” prefix indicate the 
short-term sites.   

As Exhibit E-5 illustrates, the measurement program generally focused on the 
residential areas south of the Airport, where residents have voiced noise concerns.  
In addition, two of the long-term sites were located north of the Airport.   

Table E-1 
MEASUREMENT PROGRAM MONITORING SITES  
Gnoss Field Airport 
 

Site Location Measurement Date(s) 
(Times) 

L1 265 Saddle Wood 5/23 – 5/30 
L2 160 H Lane 5/23 – 5/30 
L3 Olompali State Park 5/27 – 5/29 
L4 600 Santana Road 5/30 – 6/5 
L5 U.S. Highway 101 Access Road 5/30 – 6/5 
L6 Walking Trail south of DVO 5/30 – 6/5 
S1 Saddle Wood Drive 05/25 (13:41-14:41) 
S2 Bugeia Lane  05/26 (13:05-14:05) 
S3 Bahia Drive Open Space 05/26 (16:39-17:39) 
S4 End of Bolero Court 05/27 (12:27-13:28) 
S5 Park on Topaz Drive 05/27 (13:37-14:38) 
S6 Bahia Drive and Topaz Drive 05/27 (14:51-15:51) 
S7 School Road and Atherton Avenue 05/27 (17:36-18:36) 
S8 H Lane Driveway 05/28 (12:32-13:33) 
S9 Topaz Drive Sidewalk 05/28 (14:23-15:23) 
S10 End of William Road 05/28 (15:37-16:38) 
S11 Malobar Drive and Topaz Drive 05/29 (15:49-16:49) 
S12 End of Topaz Drive 05/29 (18:13-19:15) 
S13 H Lane at Kenilworth Court 05/30 (08:41-09:42) 
S14 Cerro Crest Drive  05/30 (15:34-16:35) 
S15 Archibald Lane  05/31 (09:09-10:10) 
S16 Alpine Road and William Road 05/31 (11:16-12:16) 
S17 Lindsey Court  06/01 (10:46-11:46) 
S18 Baruna Court  06/02 (10:20-11:21) 
S19 River Vista Court 06/03 (10:27-11:33) 
S20 Crest Road and Guisela Court 06/04 (09:53-10:59) 

Source:  Landrum & Brown, 2009. 
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The following paragraphs provide a description of each of the measurement 
locations used during the effort.  The long-term sites are presented first followed by 
the short-term sites 
 
Long-Term Measurement Sites (L1-L6) 

Site L1: 265 Saddlewood Drive - This site is a private residence located 
approximately 1 mile southeast of the Airport.  Through on-site discussions with the 
property owner, it was decided to place the sound meter in the patio area on the 
opposite side of the house from the backyard because the owners believed this site 
would not be disturbed by their dogs when barking. The sound meter was initially 
set-up on May 23, 2009 at 10:30 AM. At approximately 2:00 PM that day, the 
property owners relocated the sound meter to a small shrubbery area at portion of 
the backyard where their dogs would not frequent; which is where the technician 
found the equipment when returning on May 24, 2009 for the daily equipment 
check.  The sound meter stayed at this second location on the property for the 
duration of the measurement period. This new location is where the sound meter 
resided for the remaining portion of the measurement period, which ended on May 
30, 2009. The CNEL noise level for the measurement period was 51.8 dBA.  
The highest aircraft event Lmax, which was caused by a jet, was 70.7 dBA.  

Site L2: 160 H Lane - This site is a private residence located approximately 1 ½ 
miles southeast of the Airport.  The sound meter was placed in the backyard, next 
to a tree on the hill, away from areas frequented by the residents.  The sound 
meter was set-up at 12:00 PM on May 23, 2009.  The equipment functioned 
normally until the early morning of May 29, 2009 when one of the fuses inside a 
piece of equipment burned-out, which halted equipment operation for several 
hours.  When the technician performed the daily equipment check on the afternoon 
of May 29, the faulty fuse was replaced and the equipment continued to function 
normally until the measurement period ended on May 30, 2009.  .The CNEL noise 
level for the measurement period was 47.7 dBA.  The highest aircraft event Lmax, 
which was caused by a propeller aircraft, was 72.5 dBA. 

Site L3: Olompali State Historic Park Visitors’ Center - This site is located 
approximately ½ mile northwest of the Airport, in a publicly accessible area. 
Through on-site coordination with the Park Ranger, the sound meter was placed 
near the visitor parking lot, to the side of the ranger access road.  The sound meter 
was set-up at 9:00 AM on May 27, 2009.  Due to technical difficulties with the 
sound meter itself, only three days of data were collected at this site (May 27-30, 
2009). The CNEL noise level for the measurement period was 54.9 dBA.  
The highest aircraft event Lmax, which was caused by a propeller aircraft, was 
80.5 dBA. 

Site L4: 600 Santana Road - This site is a private residence located approximately 
2 miles southeast of the Airport.  The sound meter was placed in the backyard on a 
wooden deck.  The sound meter was set-up at 1:30 PM on May 30, 2009.  Due to 
what was determined to be a faulty battery, there are gaps in the data collection. 
The data collected however, is valid and has been used in this noise analysis. The 



GNOSS FIELD AIRPORT 
ENVIRONMENTAL IMPACT STATEMENT FINAL 
 

Landrum & Brown Appendix E – Noise Methodology 
June 2014 Page E-24 

measurement period ended on June 6, 2009.  The CNEL noise level for the 
measurement period was 48.0 dBA. The highest aircraft event Lmax, which was 
caused by a jet, was 72.4 dBA. 

Site L5: U.S. Highway 101 Access Road - This site is along an east-west access 
road located approximately ½ mile northwest of the Airport, accessible from U.S. 
Highway 101. The sound meter was placed under the flight path of arrivals to 
Runway 13 and departures from Runway 31.  The sound meter was set-up at 
2:00 PM on May 30, 2009. The measurement period ended on June 5, 2009. Due to 
the close proximity of this site to the flight path of aircraft depart from Runway 31 
at DVO, this site experienced the highest noise levels of the six long-term 
measurement sites.  The CNEL noise level for the measurement period was 
57.8 dBA.  The Lmax, which was caused by an aircraft departure from Runway 31, 
was 92 dBA. 

Site L6: Walking Trail South of Gnoss Field Airport - This site is located along a 
public walking trail south of the Airport, approximately 300 feet northwest of site 
L1.  The sound meter was set-up at 3:00 PM on May 30, 2009. The measurement 
period ended on June 5, 2009.  The sound meter was placed under the flight path 
of arrivals to Runway 31 and departures from Runway 13.  The CNEL noise level for 
the measurement period was 55.5 dBA. The highest aircraft event Lmax, which was 
caused by a propeller aircraft, was 76.1 dBA. 

Short-Term Measurement Sites (S1 – S20) 

Site S1: Saddle Wood Drive – The measurement period was 1:41 PM – 2:41 PM on 
May 25, 2009. The sound meter was placed on a sidewalk about midway between 
Atherton Road and site L1 along Saddle Wood Drive. Although the vehicle traffic 
volume that traveled past this location was not heavy, it was a large contributor of 
noise to this site.  Eleven aircraft overflew the site during the measurement period. 
The Leq was 47.6 dBA.  The Lmax, which was caused by a passing pickup truck, 
was 71.9 dBA.  

Site S2: Bugeia Lane - The measurement period was 1:05 PM – 2:05 PM on May 
26, 2009. The sound meter was placed on a dirt sidewalk adjacent to a grass field 
inside the turnout of a driveway along Bugeia Lane close to the Atherton Road 
intersection.  Bugeia Lane is the main thoroughfare for traffic traveling to and from 
residential areas to the east of Atherton Avenue.  As a result, the location was 
exposed to a heavier than normal vehicle traffic volume as compared to other 
short-term sites.  Four aircraft overflew the site during the measurement period. 
The Leq was 56.4 dBA and the Lmax was 82.8 dBA.   

Site S3: Bahia Drive Open Space - The measurement period was 4:39 PM – 
5:39 PM on May 26, 2009. East of H Lane along Bahia Drive is a grassy, open 
space, island area that divides eastbound traffic from westbound traffic.  This area 
contains a large sign that is marked with the word “Bahia”.  The sound meter was 
placed approximately 140 feet west of the sign along the paved area where vehicles 
make u-turns along Bahia Drive.  Vehicle traffic was the greatest contributor of 
noise at this site. Nine aircraft overflew the site during the measurement period. 
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The Leq was 54.4 dBA. The Lmax, which was caused by a passing vehicle, was 
76.6 dBA.   

Site S4: End of Bolero Court - The measurement period was 12:27 PM – 1:28 PM 
on May 27, 2009. The sound meter was placed at the cul-de-sac at the end of 
Bolero Court.  There was no vehicle traffic past the sound meter during the 
measurement period. Twelve aircraft overflew the site during the measurement 
period. The Leq was 43.2 dBA.  The Lmax, which was caused by an aircraft 
overflight, was 69.4 dBA.   

Site S5: Park on Topaz Drive – The measurement period was 1:37 PM – 2:38 PM on 
May 27, 2009. The sound meter was placed in a small park along Topaz Drive.  Due 
to its close proximity to Topaz Drive, vehicle traffic was the greatest contributor of 
noise at this site.  Six aircraft overflew the site during the measurement period. 
The Leq was 49.8 dBA and the Lmax was 67.0 dBA.  

Site S6: Bahia Drive and Topaz Drive - The measurement period was 2:51 PM – 
3:51 PM on May 27, 2009. The sound meter was placed on the sidewalk near the 
corner of Bahia Drive and Topaz Drive.  Motor vehicle traffic was the greatest 
contributor of noise at this site. Six aircraft overflew the site during the 
measurement period. The Leq was 50.7 dBA. The Lmax, which was caused by a 
passing vehicle, was 70.9 dBA. 

Site S7: School Road and Atherton Avenue – The measurement period was 5:36 PM 
– 6:36 PM on May 27, 2009. The sound meter was placed along the northwest side 
of School Road approximately 120 feet northeast of Atherton Avenue.  Vehicle 
traffic was the greatest contributor of noise at this site. Five aircraft overflew the 
site during the measurement period. The Leq was 54.8 dBA and the Lmax was 
78.8 dBA.   

Site S8: H Lane Driveway - The measurement period was 12:32 PM – 1:33 PM on 
May 28, 2009. The sound meter was placed on H Lane near a gated driveway that 
separates H Lane from a vacant field.  Vehicle traffic was the greatest contributor of 
noise at this site.  Nine aircraft overflew the site during the measurement period. 
The Leq was 49.1 dBA and the Lmax was 72.8 dBA.   

Site S9: Topaz Drive Sidewalk – The measurement period was 2:23 PM – 3:23 PM 
on May 28, 2009. The sound meter was placed approximately 760 feet east of Site 
S5, on the sidewalk adjacent to Topaz Drive.  Vehicle traffic was the greatest 
contributor of noise at this site.  Eight aircraft overflew the site during the 
measurement period.  The Leq was 53.8 dBA and the Lmax was 76.3 dBA.   

Site S10: End of William Road – The measurement period was 3:37 PM – 4:38 PM 
on May 29, 2009. The sound meter was placed in a cul-de-sac at the end of William 
Road, atop a hill adjacent to a new housing development that had not yet gone into 
the construction phase.  No construction activity was taking place at the housing 
development site during the measurement period. There was no vehicle traffic past 
the site during the measurement period. Eleven aircraft overflew the site during the 
measurement period. The Leq was 44.8 dBA and the Lmax was 61.7 dBA.   
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Site S11: Malobar Drive and Topaz Drive – The measurement period was 3:49 PM – 
4:49 PM on May 29, 2009. The sound meter was placed adjacent to the intersection 
of Malobar Drive and Topaz Drive. Vehicle traffic was the greatest contributor of 
noise at this site.  Twelve aircraft overflew the site during the measurement period.  
The Leq was 49.9 dBA and the Lmax was 71.2 dBA.  

Site S12: End of Topaz Drive – The measurement period was 6:13 PM – 7:15 PM on 
May 25, 2009. The sound meter was placed adjacent to the Bahia Wildlife Habitat, 
near the corner of Topaz Drive and Bolero Court.  The greatest contributors to noise 
at this site were activities at the nearby recreational area swimming pool and 
vehicle traffic. Eight aircraft overflew the site during the measurement period. 
The Leq as 48.0 dBA and the Lmax was 70.0 dBA.  

Site S13: H Lane at Kenilworth Court – The measurement period was 8:41 AM – 
9:42 AM on May 30, 2009. The sound meter was places on H Lane approximately 
760 feet southeast of Bahia Drive.  Vehicle traffic, birds, and other wildlife were the 
greatest contributors of noise at this site. Sixteen aircraft overflew the site during 
the measurement period. The Leq was 50.5 dBA. The Lmax, which was caused by a 
passing vehicle, was 76.0 dBA. 

Site S14: Cerro Crest Drive - The measurement period was 3:34 PM – 4:35 PM on 
May 30, 2009. The sound meter was placed on Cerro Crest Drive roughly midway 
between Laguna Vista Drive and Bahia Drive.  Vehicle traffic was the greatest 
contributor of noise at this site.  Twenty aircraft overflew the site during the 
measurement period. The Leq was 58.0 dBA and the Lmax was 82.3 dBA. 

Site S15: Archibald Lane - The measurement period was 9:09 AM – 10:10 AM on 
May 31, 2009. Archibald Lane is a curved street that circles around and crosses 
Atherton Avenue at two distinct intersections.  The sound meter was placed midway 
between the two intersections along Archibald Lane near where Archibald Lane’s 
achieves it highest elevation along a hill.  Very little vehicle traffic passed the site 
during the measurement period. Thirteen aircraft overflew the site during the 
measurement period. The Leq was 43.9 dBA and the Lmax was 64.5 dBA.   

Site S16: Alpine Road and William Road - The measurement period was 11:16 AM – 
12:16 PM on May 31, 2009. The sound meter was placed on a grassy lawn near the 
corner of Alpine Road and William Road about a block from Atherton Avenue.  Very 
little vehicle traffic passed the site during the measurement period. Twenty-one 
aircraft overflew the site during the measurement period. The Leq was 43.2 dBA 
and the Lmax was 58.4 dBA.  . 

Site S17: Lindsey Court – The measurement period was 10:46 AM – 11:46 AM on 
June 1, 2009. The sound meter was placed the dead end of Lindsey Court along a 
walking path a short distance away from Laguna Vista Drive.  Very little vehicle 
traffic passed the site during the measurement period. Twenty-one aircraft overflew 
the site during the measurement period. The Leq was 46.0 dBA. The Lmax, which 
was caused by a barking dog, was 64.4 dBA.  
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Site S18: Baruna Court – The measurement period was 10:20 AM – 11:21 AM on 
June 2, 2009. The sound meter was placed on a side-street near the cul-de-sac at 
the end of Baruna Court. While not heavy, local vehicle traffic was the greatest 
contributor of noise at this site. Fourteen aircraft overflew the site during the 
measurement period. The Leq was 47.5 dB.  The Lmax, which was caused by a 
passing car, was 68.5 dBA.   

Site S19: River Vista Court – The measurement period was 10:27 AM – 11:33 AM 
on June 3, 2009. The sound meter was placed at the end of River Vista Court. Very 
little vehicle traffic passed the site during the measurement period. Birds were the 
greatest contributors of noise at this site. Eighteen aircraft overflew the site during 
the measurement period. The Leq was 48.2 dBA.  The Lmax, which was caused by 
a passing vehicle, was 71.0 dBA. 

Site S20: Crest Road and Guisela Court – The measurement period was 9:53 AM – 
10:59 AM on June 4, 2009. The sound meter was placed on a grassy area next to a 
street sign at the intersection of Crest Road and Guisela Court. Very little vehicle 
traffic passed the site during the measurement period. Birds were the greatest 
contributors of noise at this site. Ten aircraft overflew the site during the 
measurement period. The Leq was 42.7 dBA.  The Lmax, which was caused by a jet 
aircraft overflight, was 66.7 dBA. 

E.3.4  MEASUREMENT ANALYSIS AND RESULTS 

The raw data files from each of the measurement sites were reformatted and 
updated to add additional fields to the data to identify the date and measurement 
day associated with each data record.  Additionally, since all data records that are 
recorded on the B&K 2238 are devoid of individual time tags, all data coming from 
the B&K 2238 had to have a valid time tag identifier inserted for each data record.  
All of the data files then went through an extensive data cleaning process to 
distinguish useable data records from unusable.  In some cases, it was discovered 
that occasionally data records collected by the HP palmtop data logger were 
corrupted.  Each corrupted data record was identified within the data files and 
uncorrupted, if possible; otherwise that data record was flagged as containing an 
error.  Data records that occurred within a 5 minutes window just prior to and just 
after the meter was set-up each day were considered to have been polluted with 
operational set-up noise and were consequently excluded from the analysis.  
Additionally, during the noise measurement period when the actual sound level 
became quieter than what the sound meter was capable of measuring, the sound 
meter output the data as “indeterminate.”  All of these “indeterminate” data records 
were likewise excluded from analysis.  The data files were then imported into Excel 
spreadsheets. 

For each of short-term measurement sites, the one hour Leq and L50 were 
computed from the resulting data for the measurement period along with the Lmax 
values for each noise event noted in the site observation logs.  For each of the 
long-term measurement sites, the daily and total CNEL values were computed 
along with the L50 levels.  Since the long-term measurement sites did not have the 
benefit of continuous observations at each site, the data was evaluated to identify 
all times as referenced by the sound meter where the 1-second Leq exceeded 
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65 dBA.  Since the times that these events occurred were widely distributed 
throughout the measurement period, the number of distinct 65+ dBA events was 
large.  To aid in the identification of the noises that were responsible for these 65+ 
dBA events, the times of these events were grouped into a smaller, more 
manageable number of groups.  The start and end times of each event group were 
assigned based upon the earliest and latest time of all events in the group, and a 
few seconds of buffer were added both before the earliest event and after the latest 
event to account for any uncertainty in the time of the event.  The audio files 
corresponding to those event groups were then identified, correlated by time, and 
reviewed for the time periods corresponding to the event group time periods.  This 
review process allowed the field technicians to interpret the sources of the sounds 
that achieved levels in excess of 65 dBA and identify those that were caused by 
aircraft events. Once the aircraft events were identified, the Lmax values for these 
events were flagged in the database. 

Table E-2 presents the noise measurement results for each of the long-term 
measurement sites.  The total site CNEL is presented along with the L50 level, which 
generally represents the background noise level during the measurement period.  
The table also provides single event information based on the events that exceeded 
65 dBA, as previously discussed under the data analysis for the long-term sites.  
The single-event information is organized and presented in a similar fashion as was 
done for the short-term sites above.  

Table E-2 
MEASUREMENT RESULTS – LONG-TERM SITES 
Gnoss Field Airport 
 
    Jet Propeller 

Site CNEL L50 
# 

Events 
Lmax Range 

Lmax 
Average 

# Events 
Lmax 

Range 
Lmax 

Average 

L1 51.8 42.9 4 65.3 – 70.7 68.0 25 65.3 – 79.7 68.6
L2 47.7 40.0 0 N/A N/A 3 66.5 – 72.5 68.6
L3 54.9 47.6 7 65.1 – 76.3 70.3 23 65.2 – 80.5 69.0
L4 48.0 36.6 4 68.3 – 72.4 69.7 9 65.1 - 71 66.6
L5 55.5 49.7 10 66.9 - 92 76.9 148 65.2 – 84.9 75.2
L6 57.8 43.7 11 65.1 – 75.8 70.1 15 65.1 – 76.1 68.7

Source:  Landrum & Brown, 2009. 

 
As Table E-2 indicates, the average background level ranged from just below 37 dB 
to nearly 50 dB depending on measurement site.  Similarly, the cumulative total 
CNEL levels at the sites ranged from 47.7 CNEL to 57.8 CNEL.  As previously noted, 
these values include all noise at the site.  The average maximum noise levels for jet 
aircraft events ranged from 68.0 dB to 76.9 dB at the site just north of the runway 
end.  The range of the average maximum level for propeller aircraft events was 
from 66.6 dB to 75.2 dB depending on the measurement site.  During the 33 site-
days of measurements at the six long-term sites, 36 jet aircraft events above 
65 dBA were identified from the audio tapes along with 223 propeller aircraft events 
above 65 dBA.  The observed jet events ranged from 0 to 11 per site with an 
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average of 6, while propeller events ranged from 3 to 148 per site with an average 
of 37 per site. 

Table E-3 presents the noise measurement results for each of the short-term 
measurement sites.  The one-hour average noise level Leq(1-hr) is presented along 
with the L50 level which generally represents the background noise level during the 
measurement period.  The table also provides single-event information related to 
the observed aircraft events at each site.  The single-event information is separated 
for jet aircraft and propeller driven aircraft and includes the number of observed 
events, the range of maximum noise levels (Lmax) associated with the events, and 
the average of the maximum levels for the events. 

Table E-3 
MEASUREMENT RESULTS – SHORT-TERM SITES 
Gnoss Field Airport 
 

    Jet Propeller 

Site Leq (1-hr) L50 
# 

Events 
Lmax Range 

Lmax 
Average 

# 
Events

Lmax Range 
Lmax 

Average 

S1 47.6 35.8 1 48.9 - 48.9 48.9 10 42.7 – 59.5 50.7
S2 56.4 46.8 2 52.2 – 56.3 54.3 2 58.9 – 60.5 59.7
S3 54.4 46.4 2 48.7 – 59.6 54.2 4 45.3 – 62.2 53.2
S4 43.2 37.4 1 41.3 - 41.3 41.3 11 41.1 – 65.1 47.4
S5 49.8 38.4 0 N/A N/A 6 39.8 – 62.2 50.9
S6 50.7 44.0 0 N/A N/A 6 47.7 – 60.6 52.9
S7 54.8 46.5 0 N/A N/A 5 52.6 – 66.7 57.3
S8 49.1 38.1 2 43.9 – 54.8 49.4 6 40.6 – 60.7 48.2
S9 53.8 43.1 2 49.3 – 51.1 50.2 5 46.2 – 54.3 49.5
S10 44.8 41.5 2 51.4 – 61.7 56.6 9 44.6 – 58.5 50.8
S11 49.9 44.5 6 45.3 – 54.7 51.7 6 43.7 – 59.8 51.1
S12 48.0 43.5 1 50.4 - 50.4 50.4 7 45.9 – 56.7 49.4
S13 50.5 40.5 6 40.5 – 46.9 44.3 10 38.3 – 50.1 43.3
S14 58.0 47.7 2 47.6 – 67.7 57.7 17 43.8 – 67.3 51.7
S15 43.9 40.6 5 41.4 – 44.5 43.5 7 42 – 48.9 45.6
S16 43.2 41.5 5 40.6 – 58.1 48.3 13 42.1 – 56.9 46.1
S17 46.0 39.4 3 41.8 – 61.1 48.9 18 39.2 – 62.8 48.2
S18 47.5 38.7 1 47.7 - 47.7 47.7 13 41.6 – 65.9 49.0
S19 48.2 40.5 1 53.4 - 53.4 53.4 17 39.2 – 55.7 45.5
S20 42.7 34.2 7 41.1 – 60.6 48.3 4 34.1 – 48.1 42.0

Source:  Landrum & Brown, 2009. 

 
As Table E-3 indicates, the average background level ranged from just over 34 dB 
to nearly 48 dB for all measurement sites.  The average maximum noise levels for 
jet aircraft events ranged from 41.3 dB to 57.7 dB while the range of the average 
maximum level for propeller aircraft events was from 42.0 dB to 59.7 dB.  During 
the 20 hours of measurement time (1-hr per site spread throughout 11 days), 
49 jet aircraft events were observed, along with 176 propeller aircraft events.  
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The observed jet events ranged from 0 to 7 per site with an average of 2.5 while 
propeller events ranged from 2 to 18 per site with an average of 8.8 per site.  

E.4 NOISE MODELING AND ANALYSIS 

In order to adequately inform concerned parties and decision makers, it is 
necessary to evaluate the expected noise levels for both the current and future 
conditions.  Since future noise levels cannot be directly measured, it is necessary to 
simulate the expected future condition through noise modeling.  Furthermore, noise 
modeling is the only way that various alternative designs can be compared to one 
another to identify the relative noise effects for each proposal.   

The following sections describe the model to be used in the analysis, the data 
required for input into the model, noise model development procedures, and the 
output formats from the modeling process. 

E.4.1 NOISE MODEL PROGRAM 

A computer model is used to determine the noise exposure patterns related to 
aircraft operations (i.e. both arrivals and departures) in the airport environs.  
The use of a computerized overflight noise prediction model is necessary because 
noise impacts on humans are generally more closely correlated with prevailing 
long-term noise conditions than with occasional events and seasonal fluctuations.  
To attempt to measure prevailing noise levels directly would require months of 
measurement at numerous noise monitor sites -- an impractical, more expensive 
and potentially less accurate method of determination, particularly when estimating 
noise levels that will not occur for several years into the future. 

The current version of the FAA's Integrated Noise Model (INM) Version 7.0a was 
used in this study.  The INM is specified by the FAA for the prediction of aircraft 
noise at civilian airports.  It is a computer model which, during an average 24-hour 
period at an airport, accounts for each aircraft flight along flight paths leading to or 
from the facility, or overflying it.  Flight path definitions are coupled with separate 
tables in the program database relating to noise levels at varying distances and 
engine power settings for each distinct type of aircraft selected.  The following 
paragraphs describe how the model computes noise contours. 

At regular grid locations on ground level around the airport, the distance to each 
aircraft in flight is computed, and the associated noise exposure of each aircraft 
flying along each flight path within the vicinity of the grid location is determined.  
Additional corrections are applied for excess air-to-ground attenuation, acoustical 
shielding of aircraft engines by the aircraft body, speed variations, and atmospheric 
absorption.  The logarithmic acoustical energy levels for each individual aircraft are 
then summed for each grid location.  For the CNEL metric, a penalty for evening 
and nighttime operations is applied.  The cumulative values of noise exposure at 
each grid location are then used to interpolate contours of equal noise exposure for 
reference CNEL levels (i.e., 65 CNEL, 70 CNEL, etc.).  For this study, contour 
analysis will be used to describe CNEL dispersion patterns in excess of 65 CNEL. 
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For grid analyses, the model computes the acoustic data only at locations selected 
by the user (at grid points).  Data on acoustic energy and peak noise levels 
requested by the user are computed for each aircraft overflight in the vicinity of the 
grid point.  This data is reported for each desired metric.  For this study, grid point 
noise level data include Time Above 65 dBA levels for the average annual day. 

To activate the INM, a variety of user-supplied input data is required.  These 
include a mathematical definition of the airport runways relative to a base reference 
point, the mathematical description of ground tracks above which aircraft fly, and 
the assignment of specific aircraft with specific engine types to individual flight 
paths from each runway end.  Optionally, the user may adjust standard database 
information to reflect the vertical profiles used by aircraft as they fly to or from the 
airport(s) through the adjacent airspace or may modify the default noise-power-
distance curves in the model.  The following sections provide a discussion of the 
input data used to prepare the noise exposure contours and grid point data for the 
study. 

E.4.2 NOISE MODEL INPUT 

A variety of user-supplied information is required to accurately run the Integrated 
Noise Model (INM) to compute aircraft noise levels in the airport environs and along 
the routes of flight leading to and from the airport.  The INM requires that airport 
runways and flight tracks be defined through a system of geographic coordinates, 
and that the volume of traffic using the airport be distributed among them.  This 
distribution is divided among numerous aircraft types and the time of day at which 
they operate. 

For this analysis, input data was developed from two primary sources. 

1. Gnoss Field Airport Aviation Activity Forecast, September 2009 (Appendix C) 
2008 and 2018 operations & fleet mix. 

2. Radar Data provided by FAA’s Air Traffic Organization (ATO) Aeronautical 
Information Management (AIM) Lab. 

A sample of radar data for traffic at DVO was taken from FAA’s AIM Labs archive 
covering the calendar year 2007.  The data included some 3,300+ flight tracks that 
were used to develop modeled flight tracks and day-night distributions.  Details of 
the input data to INM for this project are discussed below. 

E.4.2.1 Local Environmental Variables 

In order to calculate noise levels specific to the conditions in the area of 
investigation, the INM model utilizes several local environmental variables.  These 
include temperature, atmospheric pressure, humidity, airport average headwind, 
airport elevation, and terrain. For this analysis, five years (2004-2008) of weather 
observations collected at the nearby Napa County Airport station were used to 
determine the long-term average weather conditions in the DVO area. Napa County 
Airport is the closest site to Gnoss Field that has long-term temperature and 
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humidity data, which are necessary inputs to the INM model.9  Table E-4 
summarizes the weather data used for the NIRS analysis. 

Table E-4 
ENVIRONMENTAL VARIABLES – WEATHER 
Gnoss Field Airport 
 

Variable Annual Average 
Temperature (degrees Fahrenheit) 56.9 
Relative Humidity (percentage) 68.5 
Headwind (knots) 8 

 
Source:  National Climatic Data Center (NCDC) Comparative Climatic data collected at Napa County Airport, 

2004-2008. Napa County Airport is the closest site to Gnoss Field that has long-term temperature and 
humidity data, which are necessary inputs to the INM model. 

 
The Airport elevation for DVO at two feet MSL was selected as the INM study 
elevation for the analysis.  Detailed terrain data for the entire Study Area was 
incorporated from the United States Geological Survey (USGS) 1 degree Digital 
Elevation Model (DEM) database for the US.  This database provides elevation data 
at ground points separated by 3 arc-seconds (approximately 240’ east-west and 
303’ north-south in the DVO area).  The elevation values for each point are 
provided at a 1-meter resolution. 

E.4.2.2 Operations Levels 

For this analysis, the number of daily operations (i.e. both arrivals and departures) 
for the year 2008 and forecast year 2018 were derived from the Gnoss Field Airport 
forecast evaluation developed as part of this EIS/EIR effort.  The forecast 
information includes total average daily operations, distributed among general 
categories of user and detailed fleet mix. 

The average number of daily operations was derived by dividing the annual 
operations, as reported in the forecasts, by 365.  Table E-5 provides a summary of 
the annual and annual average daily operations used in this assessment to project 
noise levels for each facility in the years 2008 and 2018. 

The computations indicate that Gnoss Field Airport experienced an estimated 
average of 234 operations each day during 2008.  By 2018 operations are expected 
to grow to 100,500 annual operations or approximately 275 on an annual average 
day. 
 

                                                 
 
9  For the noise analysis, Napa Airport data was used because it was the closest site to Gnoss Field 

that had long-term temperature and humidity data. For the Air Quality analysis (see Appendix F), 
Oakland, California data was determined to be the location of the nearest station to Gnoss Field with 
mixing height data, which is in accordance with guidance provided by USEPA, Mixing Heights, Wind 
Speeds, and Potential for Urban Air Pollution throughout the contiguous United States, AP-101, 
January 1972, Table B-1 Mean Seasonal and Annual Morning and Afternoon Mixing Heights and Wind 
Speeds for NOP [no precipitation] and All Cases.   
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Table E-5 
CURRENT and FORECAST ANNUAL OPERATIONS 
Gnoss Field Airport 
 

Facility 
Annual Operations Operations Per Annual 

Average Day 
2008 2018 2008 2018 

Gnoss Field Airport 85,500 100,500 234.25 275.34 

 

Note:  Operation counts include arrivals, departures, and touch-and-go’s. 
Source:  Landrum & Brown, September 2009. 

 
E.4.2.3 Day/Night Distribution 

The time of day that flight operations occur is also a key component of the INM 
input.  It is important to the computation of the cumulative average noise level 
because a penalty of five decibels is assigned to each operation that occurs 
between the hours of 7 p.m. and 9:59 p.m. and a ten decibel penalty is assigned to 
each operation that occurs between the hours of 10 p.m. and 6:59 a.m. 
The distribution of traffic between day, evening and night periods was developed for 
the general categories of aircraft operations (GA Itinerant/Air Taxi and GA Local) by 
operation type (arrival, departures) from the DVO radar sample acquired for this 
analysis.  On an average day in 2008, approximately 7% of aviation traffic 
operating at DVO takes place during the evening hours (7 p.m. to 9:59 p.m.) and 
5% occurs during the nighttime hours (10 p.m. to 6:59 a.m.).  The Day, Evening, 
and Night splits developed from the radar data sample were used for the future 
2018 conditions as well as the current 2008 conditions.  Table E-6 presents the 
time of day percentages used for noise modeling.  Since there are no anticipated 
changes in the characteristics of the future traffic or markets that would likely 
result in a change to this pattern of time of day usage, it is expected that the future 
forecast operations at DVO will generally follow this same pattern.   

Table E-6 
CURRENT and FUTURE TIME OF DAY PERCENTAGES BY OPERATION TYPE 
Gnoss Field Airport 
 

Operational 
Group 

Arrivals (percent) Departures (percent) 
Day Evening Night Day Evening Night 

GA Itinerant/ 
Air Taxi 88.0% 9.0% 3.0% 89.0% 4.0% 7.0% 

GA Local 90.0% 10.0% 0.0% 90.0% 10.0% 0.0% 
  
Sources:  FAA Radar Data 2007, Landrum & Brown Analysis, 2009. 
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E.4.2.4 Runway Use 

The runway use percentages define which runways are to be used for arrivals and 
departures on an average annual basis.  Generally, the primary factor determining 
runway use at an airport is the weather, aircraft type, and prevailing wind 
conditions at the time of a flight.  Since DVO is a single runway air field, the runway 
choices are limited to two primary directions.  The distribution of traffic among the 
runways at DVO was based on an analysis of the 2007 radar data sample.  The use 
of individual runways, as drawn from analysis is presented in Table E-7.  
The runway use proportions information resulting from the analysis was assumed to 
be representative of the annualized condition for both the existing and future time 
frames.  Similarly, the runway usage would not be changed due to the proposed 
alternatives for extending the runway.  Therefore, the runway use percentages 
shown in the table are representative of all current and future scenarios 
investigated in this study. 

Table E-7 
MODELED RUNWAY USAGE – ALL SCENARIOS 
Gnoss Field Airport 
 

Runway Departures Arrivals Touch & Go’s 
13 10.0% 90.0% 50.0% 
31 90.0% 10.0% 50.0% 

Total 100.00% 100.00% 100.00% 
 
Sources:  FAA Radar Data 2007, Landrum & Brown Analysis, 2009. 

 
E.4.2.5 Aircraft Fleet Mix 

The distribution of the operations (i.e. both arrivals and departures) among the 
many types of aircraft available within the INM is another important component of 
the INM input data.  The distribution among types for this analysis was based on 
the general distribution of operations into operational categories prepared in the 
forecast evaluation and detailed aircraft types from the 2007 radar data sample.  
The average daily operations by aircraft type for DVO is presented in Table E-8 for 
the current conditions, as well as the future forecast years of analysis.  Generally, 
the proportional fleet mix is not expected to vary significantly in the future years.  
While the forecast evaluation noted some minor shifts between the general 
operational categories (Air Taxi, Itinerant, and Local operations) the detailed fleet 
mix in each of these categories is not expected to change.  While the proposed 
runway extension alternatives provide an additional margin of safety and improve 
some operational margins for aircraft that already frequent DVO, they are not 
sufficient to cause significantly different aircraft to operate at DVO in the future. 
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Table E-8 
CURRENT AND FUTURE FLEET MIX – ALL SCENARIOS 
Gnoss Field Airport 

 

        
Average Day 
Operations  

Operational 
Group 

Aircraft 
Category 

INM 
Aircraft 

Representative 
Aircraft 2008 2018

GA Itinerant / 
Air Taxi Single 

Engine 
Piston 

GASEPV Cessna 182, Piper 
Cherokee PA28 27.03 42.29

GASEPF TBM TB-700, Cirrus 
SR-22 13.13 20.60

CNA172 Cessna 172 4.36 7.33
Multi 

Engine 
Piston 

BEC58P Cessna 310, Cessna 
340 10.68 12.39

Turbine CNA500 Citation 525, Citation 
I 7.73 8.91

 CNA441 Beech King Air / 
Super King Air 4.70 5.38

 MU3001 Cessna 560 Citation 
Excel, Citation 550 4.10 4.72

 DHC6 Beech Super king Air 
350 1.45 1.68

 LEAR35 Learjet 31 0.70 0.81
 Rotorcraft S76 Sikorsky S-76 Spirit 1.19 1.37

GA Local 
Single 
Engine 
Piston 

CNA172 Cessna 172 19.12 20.40
CNA206 Cessna 206 4.78 5.10

GASEPF TBM TB-700, Cirrus 
SR-22 44.55 47.54

 GASEPV Cessna 182, Piper 
Cherokee PA28 90.73 96.82

Total 234.25 275.34
 
Source:  Landrum & Brown Analysis, 2009. 

 
E.4.2.6 Flight Track Definitions 

To determine projected noise levels on the ground, it is necessary to determine not 
only how many aircraft are present, but also where they fly.  Therefore, flight route 
information is a key element of the INM input data.  In order to ensure that the 
noise modeling accurately reflects local conditions in the DVO area it is helpful to 
develop noise modeling tracks from a sample of detailed radar data. 

For this evaluation, flight paths for the Existing Conditions and future alternatives 
were developed from an analysis of the 2007 radar data sample acquired for this 
study.  The sample yielded some 3,300+ individual radar tracks for analysis.  
Exhibit E-6, Radar Flight Tracks - Arrivals illustrates the radar data sample for 
arrival operations at DVO.  The departure operations radar tracks are mapped in 
Exhibit E-7, Radar Flight Tracks – Departures.  As the exhibits illustrate, the 
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radar data resolution around the DVO area is somewhat limited, which is due to the 
fact that DVO does not have on-site radar and the data is based on radar facilities 
some distance from the airfield.  Consequently, terrain and obstacles between the 
DVO area and the radar sites limit the resolution of the data.  The issue is further 
confounded by the fact that many of the operations at DVO are VFR operations, 
which are not reliably archived in the radar system.  Accordingly, the radar data 
was evaluated and considered in conjunction with the published noise abatement 
routes and discussions with local Airport staff and users to develop the final flight 
track sets for the noise modeling. 

The FAA’s Terminal Area Route Generation, Evaluation, and Traffic Simulation 
(TARGETS) software was utilized for the detailed analysis of the radar data for the 
project.  The data was first separated by operation type (arrival, departure).  
TARGETS was then used to develop bundles of radar tacks based on runway and 
route similarity.  Once the radar track bundles were complete, the development of 
noise modeling input tracks was initiated. 

The TARGETS program allows for the development of primary, or backbone, flight 
tracks for each radar track bundle.  The system also allows for the simultaneous 
computation of sub-tracks that are located adjacent to the backbone track.  These 
sub-tracks account for the dispersion of actual flights about the primary flight 
corridor based on the distribution of radar tracks within each bundle.  The system 
uses the statistical distribution of the radar track locations along the backbone track 
determine the spacing between the sub-tracks at that point.  The number of sub-
tracks developed is determined by the user dependent on the number of radar 
tracks in the bundle and their general spread thought the route. 

The system also computes a weighting factor for each sub-track that allows aircraft 
operations to be assigned to the backbone tracks and then automatically distributed 
to each of the corresponding sub-tracks.  This weighting factor is computed based 
on the average lateral distribution of the radar tracks throughout the bundle with 
respect to the backbone track position.  The resulting distribution generally 
approximates a “normal", or bell curve, distribution with the highest percentage on 
the backbone track and progressively lower percentages on the adjacent sub-
tracks.   

Exhibit E-8, INM Flight Tracks - Arrivals presents an overview of the INM 
arrival tracks used in the modeling of the 2008 existing condition as well as the 
future No Action condition.  Similarly, Exhibit E-9, INM Flight Tracks - 
Departures & Training presents the resulting INM departure tracks used in the 
modeling of the 2008 existing and future conditions.  The local training or touch 
and go tracks are also included on this exhibit. 
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E.4.2.7 Flight Track Assignment 

The final step in developing the flight track input data for the INM is the assignment 
of aircraft to specific flight tracks.  The radar data sample acquired for the flight 
track analysis was used as a basis for this analysis.  The flight data associated with 
the bundle of radar data used to make the INM backbone track was retained as an 
attribute of each backbone track.  This data included operation type, operational 
group, and flight origin or destination. 

The distribution of traffic among the modeled flight tracks developed from the radar 
data analysis was based on the distribution of flights in the radar data for the 
current conditions.  It is expected that the current distribution will continue into the 
future years. 

E.4.3 ASSESSING THE IMPACT OF NOISE 

The FAA has considered the matter of threshold levels above which aircraft noise 
causes an adverse impact on people and has established 65 CNEL as the threshold 
above which aircraft noise is considered incompatible with residential areas.  
In addition, the FAA has determined that a significant impact occurs if a proposed 
action would result in an increase of 1.5 CNEL or more on any noise-sensitive area 
within the 65 DNL exposure level.10,11,12  

In 1992, the Federal Interagency Committee on Noise (FICON) recommended that 
noise increases of 3 dB or more between CNEL 60 and 65 dB be evaluated in 
environmental studies when increases of 1.5 CNEL or more occur at noise-sensitive 
locations at or above 65 CNEL.  Increases of this magnitude below 65 CNEL are not 
to be considered as significant impacts, but they are to receive consideration.  
The FAA adopted FICON’s recommendation into FAA Order 1050.1E.  

Noise exposure contours and areas of increased noise exposure were prepared in 
accordance with the above criterion in order to determine if potential noise impacts 
would occur as a result of the Proposed Action. 

E.4.3.1 Compatible Land Use Planning 

Compatible or non-compatible land use is determined by comparing the predicted 
or measured yearly DNL (YDNL) levels (or YCNEL in California) at a site with the 
values given. Compatibility designations generally refer to the major use of the site 
(see Table E-9, recreated from original table located in Federal Aviation Regulation 
Part 150, Airport Noise Compatibility Planning, Appendix A, Table 1.). If other uses 
with greater sensitivity to noise are permitted by local government at a site, a 
determination of compatibility must be based on that use which is most adversely 
affected by noise. Table E-9 describes compatible land use information for several 
land uses as a function of YDNL (YCNEL) values. The ranges of YDNL values in 
Table E-9 reflect the statistical variability for the responses of large groups of 
                                                 
 
10  FAA Order 1050.1E, Appendix A, Section 14, Noise. 
11  FAR Part 150 Section 150.21(a)(2)(d). 
12  FICON 1992, Pp. 3-5. 
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people to noise. Any particular level might not, therefore, accurately assess an 
individual's perception of an actual noise environment.13 
 
Table E-9 
LAND USE COMPATIBILITY WITH YEARLY DAY-NIGHT AVERAGE SOUND 
LEVEL IN DECIBELS 
 
 Yearly Day-Night Average Level (Ldn) in Decibels 

Type of Land Use 
Below 

65 65-70 70-75 75-80 80-85 Over 
85 

Residential 
Residential, other than mobile homes and 
  transient lodgings Y N1 N1 N N N 

Mobile home parks Y N N N N N 
Transient lodgings Y N1 N1  N1 N N 
Public Use 
Schools, hospitals, nursing homes Y 25 30 N N N 
Churches, auditoriums, and concert halls Y 25 30 N N N 
Governmental services Y Y 25 30 N N  
Transportation Y Y Y2 Y3  Y4  N4 
Parking Y Y Y2 Y3  Y4 N 
Commercial Use 
Offices, business and professional Y Y 25 30 N N 
Wholesale and retail building materials,  
  hardware, and farm equipment 

Y Y Y2 Y3 Y4 N 

Retail trade, general Y Y 25 30 N N 
Utilities Y Y Y2 Y3 Y4 N 
Communication Y Y 25 30 N N 
Manufacturing and Production 
Manufacturing, general Y Y Y2 Y3 Y4 N 
Photographic and optical Y Y 25 30 N N 
Agriculture (except livestock) and forestry Y Y6 Y7 Y8 Y8  Y8 
Livestock farming and breeding Y Y6 Y7 N N N 
Production, and extraction Y Y Y Y Y Y 
Recreational 
Outdoor sports arenas and spectator sports Y Y Y5 N5 N N 
Outdoor music shells, amphitheaters Y N N N N N 
Nature exhibits and zoos Y Y N N N N 
Amusements, parks, resorts and camps Y Y Y N N N 
Golf courses, riding stables, and water 
  recreation 

Y Y 25 30 N N 

 
Source:  Federal Aviation Regulation (FAR) Part 150, Airport Noise Compatibility Planning,  
 Appendix A, Table 1. 
 

                                                 
 
13  Federal Aviation Regulation (FAR) Part 150, Airport Noise Compatibility Planning, Appendix A. 
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Table E-9, Continued 
LAND USE COMPATIBILITY WITH YEARLY DAY-NIGHT AVERAGE SOUND 
LEVEL IN DECIBELS 
 
Note: The designations contained in this table do not constitute a federal determination that any use 

of land covered by the program is acceptable under federal, State of California, or local law.  
The responsibility for determining the acceptable and permissible land uses and the relationship 
between specific properties and specific noise contours rests with the local authorities.  FAA 
determinations under Part 150 are not intended to substitute federally determined land uses for 
those determined to be appropriate by local authorities in response to locally determined needs 
and values in achieving noise compatible land uses. 

 

Key: 
Y (Yes) Land Use and related structures compatible without restrictions. 
N (No) Land Use and related structures are not compatible and should be prohibited.  
NLR Noise Level Reduction (outdoor to indoor) to be achieved through incorporation of 

noise attenuation into the design and construction of the structure 
25, 30, 35 Land Use and related structures generally compatible; measures to achieve or NLR of 

25, 30, or 35dB must be incorporated into design and construction of structure.  
1 Where the community determines that residential or school uses must be allowed, measures to 

achieve outdoor to indoor Noise Level Reduction (NLR) of at least 25dB and 30dB should be 
incorporated into building codes and be considered in individual approvals.  Normal residential 
construction can be expected to provide a NLR or 20dB, thus, the reduction requirements are 
often stated as 5, 10, or 15dB over standard construction and normally assume mechanical 
ventilation and closed windows year round.  However, the use of NLR criteria will not eliminate 
outdoor noise problems. 

2 Measures to achieve Noise Level Reduction (NLR) of 25dB must be incorporated into the design 
and construction of portions of these buildings where the public is received, office areas, noise-
sensitive areas, or where the normal noise level is low. 

3 Measures to achieve Noise Level Reduction (NLR) of 30dB must be incorporated into the design 
and construction of portions of these buildings where the public is received, office areas, noise-
sensitive areas, or where the normal noise level is low.  

4 Measures to achieve Noise Level Reduction (NLR) of 35dB must be incorporated into the design 
and construction of portions of these buildings where the public is received, office areas, noise-
sensitive areas, or where the normal noise level is low.  

5 Land use compatible provided special sound reinforcement systems are installed.  
6 Residential buildings require a Noise Level Reduction (NLR) of 25.  
7 Residential buildings require a Noise Level Reduction (NLR) of 30. 
8 Residential buildings not permitted.  
 
E.4.3.2 Existing Conditions 2008 Noise Impacts 

This section presents the aircraft noise exposure to surrounding communities 
resulting from the current conditions at DVO  The impact of airport-related noise 
levels upon the surrounding area is presented in terms of CNEL noise contours and 
areas, housing units, population, and noise-sensitive land uses within the noise 
contours.  The existing land use and zoning surrounding Gnoss Field Airport (DVO 
or Airport) was based on Marin County Community Development Agency; Marin 
Countywide Plan, Adopted November 6, 2007;  Novato General Plan, Adopted 
March 8, 1996;  Sonoma County General Plan 2020,   Adopted September 23, 
2008. 
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Based on the data and methodology described in the preceding sections, the 
Community Noise Equivalent Level (CNEL) noise contours were developed for the 
Existing 2008 condition using the Integrated Noise Model (INM), Version 7.0a.  
Exhibit E-10, Existing Conditions (2008) Community Equivalent Noise 
Level, reflects the average-annual noise exposure pattern present at the Airport 
during the Existing Condition period.  The noise pattern is shown over a map of the 
local Airport area that includes the specific land uses in the area.  
 
Table E-10 summarizes the area within each noise contour level.  Noise contours 
are presented for the 65, 70, and 75 CNEL.  The Federal Aviation Administration 
(FAA) uses the 65 CNEL as the noise level in which noise-sensitive land uses 
(residences, churches, schools, libraries, and nursing homes) become significantly 
impacted.  Below the 65 CNEL, all land uses are determined to be compatible.  
 
Table E-10 
AREAS WITHIN EXISTING NOISE EXPOSURE CONTOUR  
Gnoss Field Airport 
 

CONTOUR RANGE 
EXISTING CONDITIONS (2008) 

Square Miles Acres 
65-70 CNEL 0.17 111.6 
70-75 CNEL 0.07 45.4 
75 + CNEL 0.05 29.9 
65 + CNEL 0.29 186.9 

Source:  Landrum & Brown, 2009. 

 
A CNEL noise contour does not represent the noise levels present on any specific 
day, but represents the energy-average of all 365 days of operation during the 
year.  Noise contour patterns extend from an airport along each extended runway 
centerline, reflective of the flight tracks used by all aircraft.  The relative distance of 
a contour from the airport along each route is a function of the frequency of use of 
each runway end for total arrivals and departures, as well as its use at night, and 
the type of aircraft assigned to it. 
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The size and shape of the noise contours for DVO are a function of the combination 
of flight tracks and runway use.  The 2007 radar data indicated that traffic largely 
followed the requested noise abatement runway use with departures on Runway 31 
and arrivals on Runway 13.  Approximately 90 percent of the departures occurred 
on Runway 31 with 10 percent on Runway 13.  Conversely, about 90 percent of the 
arrivals used Runway 13 with only about 10 percent on Runway 31.  As a result, 
the Existing (2008) Existing Condition noise contour is longer and wider to the 
north of the Airport than it is to the south.   
 
To the north of the Airport, the noise contour extends approximately 1/3 of a mile 
north of the north end of the runway to a point just east of the railroad tracks.  
The shape of the pattern is generally aligned with the runway and reflects the 
combination of takeoffs to the north and arrivals from the north which is some 
90 percent of the activity at the Airport.  The contour covers an area that comprises 
of Airport property and exempt land use.  The higher noise levels of 70 and 
75 CNEL cover a progressively smaller area of similar land uses to the north. 
 
The noise pattern runs adjacent to the Airport runway with the contour lines 
generally parallel to the runway alignment.  To the south, the 65 CNEL noise 
contour only extends some 500 feet south of Airport property over both commercial 
and agricultural land uses.  The higher noise levels of 70 and 75 CNEL contours 
remain largely over Airport property and their shape is associated with the start of 
takeoff roll noise associated within a high percentage of departures. 
 
As Exhibit E-10 illustrates there are no residential or noise sensitive land uses 
within any of the noise contour levels evaluated.  Consequently, there are no 
identifiable significant noise impacts associated with the existing condition for 
aircraft operations at the Airport. 
 
E.4.3.3 Future 2018 and 2023 Noise Impacts 

This section presents the aircraft noise exposure to surrounding communities 
resulting from each of the alternatives identified to be carried forward for detailed 
analysis.  The noise effects of each of the runway extension alternatives are 
identified and compared to the No Action Alternative.  In addition, the noise 
associated with each of the alternatives is compared to the existing noise condition 
as was developed in the previous section.   

The impact of airport-related noise levels upon the surrounding area is presented in 
terms of CNEL noise contours and areas, housing units, population, and noise-
sensitive land uses within the noise contours.  Based on Federal Aviation 
Administration (FAA) standards, aircraft noise impacts are analyzed for areas 
located within the 65+ CNEL noise contour compared to Alternative A the No Action 
Alternative.  Similarly, in accordance with California CEQA regulations and policies, 
the alternatives are also compared to the 2008 existing condition.  Within the 65+ 
CNEL noise contour, the analysis identifies noise-sensitive land uses such as 
churches, schools, libraries, hospitals, and nursing homes.  An increase in the noise 
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level of CNEL 1.5 decibels (dB) or more for a noise-sensitive land use located within 
the 65+ CNEL noise contour is the threshold FAA uses for determining significant 
noise impacts. 

The following alternatives are analyzed for potential noise impacts for 2018 
conditions:   

Alternative A: No Action; 

Alternative B: Extend Runway 13/31 to the northwest by 1,100 feet 
(Sponsor’s Proposed Project); 

Alternative D: Extend Runway 13/31 to the southeast by 240 feet and to the 
northwest by 860 feet. 

2018 CONDITIONS 
 
This section provides a summary of the noise analysis of the 2018 conditions for 
each alternative.  An analysis of the 2018 conditions provides potential impacts five 
years after the first full year of operation of the runway extension alternatives.  
The 2008 Existing Condition is compared to the 2018 Alternative A, as well as each 
of the two 2018 runway extension alternatives, including the Sponsor’s Proposed 
Project (Alternative B).  Similarly, the 2018 Alternative A is also compared to each 
of the runway extensions alternatives.  General descriptions of the operational 
characteristics of each alternative are provided later in this section. 

2018 Alternative A:  No Action 
 
This section provides a summary of the INM input data, the resulting noise 
exposure pattern, and the disclosure of the potential noise impacts resulting from 
the operation of the Airport under Alternative A in 2018.  The noise exposure and 
impact assessment prepared for the 2018 Alternative A is the no action existing 
condition against which all other 2018 alternatives are evaluated. 

Runway Definition:  Gnoss Field consists of a single 3,300 foot long and 75 feet 
wide runway (designated 13/31) that is oriented in northwest to southeast 
direction.  This runway definition was used for the modeling of the future 
Alternative A noise pattern and is the same as that used for the Existing 2008 
Existing Condition noise analysis.  

Activity Levels and Fleet Mix:  The forecast analysis presented indicates that the 
operational levels at DVO are expected to grow 17.5 percent from the 2008 level of 
85,500 to the forecast 2018 level of 100,500.  The proportional mix of aircraft types 
forecast to operate at DVO in 2018 is generally projected to remain constant over 
the forecast period and will be similar to the proportions currently experienced at 
the Airport.  Thus, the future fleet mix proportions remained the same for the 
2018 condition with only the growth in total operations changing.  

Runway End Utilization:  The average-annual runway end utilization for the 
2018 Alternative A is expected to remain the same as the existing condition.  Traffic 
is expected to continue to follow the requested noise abatement runway use with 
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departures on Runway 31 and arrivals on Runway 13.  Approximately 90 percent of 
the departures will occur on Runway 31 with 10 percent on Runway 13.  
Conversely, about 90 percent of the arrivals are expected to use Runway 13 with 
only about 10 percent on Runway 31. 

Flight Tracks:  The flight tracks and proportional traffic distribution modeled for 
the 2018 future condition are expected to remain the same as those identified in 
Exhibits E-8 and E-9 for the current conditions. 
 
Noise Exposure Contour:  The 2018 Alternative A noise exposure contour for 65, 
70, and 75 CNEL levels are graphically depicted on Exhibit E-11, Noise Contour 
Comparison: 2018 Alternative A (No Action) vs. 2008 Existing Conditions.  
For comparative purposes, the existing 2008 noise contours are mapped in red. 

The size and shape of the noise contours for DVO are a function of the combination 
of flight tracks and runway use.  As noted above, it is expected that traffic will 
continue to follow the requested noise abatement runway use with departures on 
Runway 31 and arrivals on Runway 13.  As a result, the future 2018 Alternative A 
noise contour is longer and wider to the north of the Airport than it is to the south.   

To the north of the Airport, the noise contour extends approximately one-third of a 
mile north beyond the north end of the existing runway to a point just east of the 
railroad tracks.  The shape of the pattern is generally aligned with the runway and 
reflects the combination of takeoffs to the north and arrivals from the north, which 
is 90 percent of the activity at the Airport.  The contour covers an area that 
includes Airport property and compatible land use.  The higher noise levels of 
70 and 75 CNEL cover a progressively smaller area of similar land uses to the 
north.  The noise pattern runs adjacent to the existing runway with the contour 
lines generally parallel to the runway alignment.   

To the south, the 65 CNEL noise contour extends 500 feet south of the existing 
Airport property line over currently vacant agricultural land uses.  The higher noise 
levels of 70 and 75 CNEL contours remain largely over Airport property and their 
shape is associated with the start of takeoff roll noise associated within a high 
percentage of departures. 
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Overall, the noise pattern is identical in shape and very similar in size to the 
2008 existing condition noise pattern.  As expected, the only difference is a very 
slight increase in the size of the Alternative A noise pattern resulting from the 
thirteen percent growth in total annual operations at DVO forecast to occur between 
now and 2018, regardless of whether the proposed runway extension is approved 
and implemented.  Table E-11 provides the total area within the 2018 Alternative 
A noise contours in comparison to that of the 2008 Existing Condition noise 
contours. 

Table E-11 
COMPARISON OF AREAS WITHIN THE 2018 ALTERNATIVE A NOISE 
EXPOSURE CONTOUR (IN ACRES) 
Gnoss Field Airport 
 

CONTOUR RANGE 
2008 Existing 

Condition 
2018 

ALTERNATIVE A 
65-70 CNEL 111.6 121.8 
70-75 CNEL 45.4 49.5 
75 + CNEL 29.9 34.7 
65 + CNEL 186.9 206.0 

Source:  Landrum & Brown, 2009. 

Land Use Impact Assessment:  The 65+ CNEL noise contour for the 
2018 Alternative A, encompasses 206 Acres, or 0.32 square miles of land.  There 
are no residential or noise sensitive land uses within any of the noise contour levels 
evaluated.  Consequently, there are no significant noise impacts associated with the 
expected future 2018 Alternative A condition at the Airport.  
 
2018 Alternative B:  Extend Runway 13/31 to the Northwest by 1,100 Feet 

(Sponsor’s Proposed Project) 
 
This section provides a summary of the INM input data, the resulting noise 
exposure pattern, and the disclosure of the potential noise impacts resulting from 
the operation of the Airport under Alternative B in 2018.   
 
Runway Definition:  Alternative B includes a northwesterly extension of Runway 
13-31 by 1,100 feet, resulting in a runway length of 4,400 feet. This is the Airport 
Sponsor’s Proposed Project.     

Activity Levels and Fleet Mix:  The proportional mix of aircraft types expected to 
operate at DVO in 2018 is projected to remain similar to that of the existing 
condition.  Thus, the future fleet mix proportions remained the same for the 
2018 condition with only the growth in total operations changing. 

Runway End Utilization:  The proposed extension of Runway 13/31 is not 
expected to affect runway use percentages from what was modeled for the Existing 
(2008) Existing condition.  Consequently, the runway use for this alternative will be 
identical to the 2018 Alternative A runway use.   
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Flight Tracks:  The proposed runway extension under Alternative B would have 
modest effects on the flight tracks as related to takeoffs and landings to and from 
Runway 13.  These changes are anticipated to be exclusively tied to the new 
location of the runway end as it relates to the proposed 1,100 foot northwesterly 
runway extension.  Aircraft taking off to the south on Runway 13 would start their 
takeoff roll approximately 1,000 feet farther to the northwest than is the current 
practice with the existing runway and thus, would be somewhat higher south of the 
Airport as they ascend.  Further, it is expected that the preferred noise abatement 
turns to the east would occur farther to the northwest than with the current 
practice.  Arrival tracks to Runway 13 would also be affected as the landing 
threshold would be moved 1,100 feet to the northwest.  It is expected that this 
would generally result in aircraft turning onto their final approach slightly farther to 
the northwest than is the current practice and the aircraft would tend to be slightly 
lower at any given point while on final approach north of the airfield.  Flight tracks 
for departures on Runway 31 to the north and arrivals to Runway 31 from the south 
are not anticipated to change as a result of this alternative.  Finally, the alternative 
would not affect the flight track utilization percentages identified for the existing 
conditions and the 2018 Alternative A scenarios.   

Noise Exposure Contour:  The 2018 Alternative B noise exposure contour for 65, 
70, and 75 CNEL levels are graphically depicted on Exhibit E-12, Noise Contour 
Comparison: 2018 Alternative B vs. 2008 Existing Conditions.  For 
comparative purposes, the 2008 Existing Condition noise contours are mapped in 
red.  Exhibit E-13, Noise Contour Comparison: 2018 Alternative B vs. 
2018 Alternative A. presents a comparison of the alternative against the 2018 no 
action.  For comparative purposes, the 2018 Alternative A noise contours are 
mapped in red. 

As the exhibits illustrate, the overall size and shape of the Alternative B noise 
contours for DVO are similar to those of the Alternative A noise pattern, as well as 
the 2008 Existing Condition.  To the north of the Airport, the Alternative B 65 CNEL 
noise contour is slightly larger and extends a bit farther north than the Alternative 
A no action and 2008 Existing Condition noise contours.  This is due to the runway 
extension and the corresponding shift in the landing threshold for Runway 13 and 
the start of takeoff roll for Runway 13.  More dramatic evidence of this effect can be 
seen in the comparison of the higher noise level contours of 70 and 75 CNEL.  As 
the exhibit shows, most of this change is located on, or immediately adjacent to 
Airport property.  

To the south, the Alternative B 65 CNEL noise contour would shift to the northwest 
slightly as a result of the reduced influence in departure noise from Runway 13 
departures.  This reduction is due to the slightly higher altitudes for departures and 
the slight northwestward shift in the Runaway 13 departure turn to the east.  
The higher noise level contours of 70 and 75 CNEL are nearly the same as the 
Alternative A and 2008 Existing Condition noise contours as these contours are 
more influenced by noise from the start of takeoff roll from the high percentage of 
takeoffs on Runway 31.  These takeoffs do not change in Alternative B and thus the 
noise pattern very close to the runway doesn’t shift here. 
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Table E-12 provides the total area within the 2018 Alternative B noise contours in 
comparison to that of both the 2018 Alternative A and 2008 Existing Condition 
noise contours. 
 
Table E-12 
COMPARISON OF AREAS WITHIN THE 2018 ALTERNATIVE B NOISE 
EXPOSURE CONTOUR (IN ACRES) 
Gnoss Field Airport 
 

CONTOUR RANGE 
2008 Existing 

Condition 
2018 

ALTERNATIVE A 
2018 

ALTERNATIVE B 
65-70 CNEL 111.6 121.8 118.4 
70-75 CNEL 45.4 49.5 60.3 
75 + CNEL 29.9 34.7 35.0 
65 + CNEL 186.9 206.0 213.7 

Acreage of noise-
sensitive land uses 
within 65+ CNEL 

0 0 0 

Source:  Landrum & Brown, 2009. 
 
Land Use Impact Assessment:  The 65+ CNEL noise contour for the 
2018 Alternative B, encompasses 214 Acres, or 0.33 square miles of land.  There 
are no residential or noise sensitive land uses within any of the noise contour levels 
evaluated.   

As previously noted, FAA standards require that aircraft noise impacts be analyzed 
for areas located within the 65+ CNEL noise contour compared to the No Action 
Alternative (Alternative A) for a given future year.  Under the FAA guidelines, an 
increase in the noise level of CNEL 1.5 decibels (dB) or more for a noise-sensitive 
land use located within the 65+ CNEL noise contour is the threshold FAA uses for 
determining significant noise impacts.  Since there are no noise sensitive land uses 
within the 65 CNEL noise contour for either Alternative A or Alternative B, the 
analysis confirms that there would be no significant noise changes associated with 
the expected future 2018 Alternative B condition at the Airport.   
 
2018 Alternative D: Extend Runway 13/31 to the Southeast by 240 Feet 

and to the Northwest by 860 Feet. 

This section provides a summary of the INM input data, the resulting noise 
exposure pattern, and the disclosure of the potential noise impacts resulting from 
the operation of the Airport under Alternative D in 2018.   

Runway Definition:  Alternative D includes a northwesterly extension of 
Runway 13/31 by 860 feet and a southeasterly extension of 240 feet.  The resulting 
runway would be 4,400 feet in length.     

Activity Levels and Fleet Mix:  The proportional mix of aircraft types expected to 
operate at DVO in 2018 is projected to remain similar to that of the existing 
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condition.  Thus, the future fleet mix proportions remained the same for the 
2018 condition with only the growth in total operations changing. 

Runway End Utilization:  The proposed extension of Runway 13/31 is not 
expected to affect runway use percentages from what was modeled for the Existing 
Condition (2008). Consequently, the runway use for this alternative will be identical 
to the 2018 Alternative A runway use.   

Flight Tracks:  The proposed runway extension under Alternative D would have 
modest effects on the flight tracks at DVO.  Like Alternative B, the expected flight 
track changes would be related to the shifts in takeoff and landing points as they 
relate to the runway extensions included in the alternative.   

Aircraft taking off to the south on Runway 13 would start their takeoff roll 
approximately 860 feet farther to the northwest than they currently do and thus be 
somewhat higher south of the Airport as they climb.  Correspondingly, it is 
expected that the preferred noise abatement turns to the east would occur farther 
to the northwest than is the current practice with the existing runway.  Arrival 
tracks to Runway 13 would also be affected as the landing threshold would be 
moved 860 feet to the northwest.  It is expected that this would generally result in 
aircraft turning onto their final approach slightly farther to the northwest than is the 
current practice and the aircraft would tend to be slightly lower at a given point 
along the final approach north of the airfield.   

Flight tracks for departures on Runway 31 to the north and arrivals to Runway 31 
from the south would be expected to shift in a similar way but to a lesser degree as 
they relate to the 240 foot southeastward extension of the runway.  Thus the start 
of takeoff roll and the landing threshold are expected to move 240 feet to the 
southeast.   

Finally, the alternative would not affect the flight track utilization percentages 
shown in identified for the current conditions and the 2018 Alternative A scenarios.   

Noise Exposure Contour:  The 2018 Alternative D noise exposure contour for 65, 
70, and 75 CNEL levels are graphically depicted on Exhibit E-14, Noise Contour 
Comparison: 2018 Alternative D vs. 2008 Existing Conditions.  For 
comparative purposes, the 2008 Existing Condition noise contours are mapped in 
red.  Exhibit E-15, Noise Contour Comparison: 2018 Alternative D vs. 
2018 Alternative A. presents a comparison of the alternative against the 2018 no 
action.  For comparative purposes, the 2018 Alternative A noise contours are 
mapped in red. 

As the exhibits illustrate, the overall size and shape of the Alternative D noise 
contours for DVO are similar to those of the Alternative A noise pattern, as well as 
the 2008 Existing Condition pattern.  To the north of the Airport the Alternative D 
65 CNEL noise contour is slightly wider but extends about the same distance north 
as the Alternative A and 2008 Existing Condition noise contours.  The increase in 
width is due to the northwesterly runway extension and the corresponding shift in 
the starting point of the takeoff roll for Runway 13 departures.  Although the 
landing threshold is shifted to the north also, that increase in noise to the north is 
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offset by the reduction in departure noise due to takeoffs on Runway 31 being 
shifted 240 feet further to the southeast.  This combined effect keeps the northern 
extent of the 65 CNEL about the same as in Alternative A and the 2008 Existing 
Condition.  Again, more dramatic evidence of the northwestward runway extension 
can be seen in the comparison of the higher noise level contours of 70 and 
75 CNEL.  As the map notes, the changes in these contours closely follow the 
runway extension with most of this change located on, or immediately adjacent to, 
the Airport property.  

To the south, the Alternative D 65 CNEL noise contour exhibits multiple shifts 
related to the combined effects of the two runway extensions.  On the east side, 
the contour is similar to the no action contour due to the offsetting effects of the 
Runway 13 departure noise reduction from the northwest runway extension and the 
arrival and departure noise increases due to the southeast runway extension.  On 
the west side, the 65 CNEL noise contour shifts further to the south than Alternative 
A and 2008 Existing Condition due to the southeast runway extension and 
associated shifting of the start of takeoff roll for Runway 31 departures.  Again, the 
higher noise level contours of 70 and 75 CNEL shift to the southeast and closely 
follow the 240 foot runway extension. 

Table E-13 provides the total area within the 2018 Alternative D noise contours in 
comparison to that of the 2018 Alternative A, 2018 Alternative B, and the 
2008 Existing Condition noise contours. 

Table E-13 
COMPARISON OF AREAS WITHIN THE 2018 ALTERNATIVE D NOISE 
EXPOSURE CONTOUR (IN ACRES) 
Gnoss Field Airport 
 

CONTOUR 
RANGE 

2008 
Existing 

Condition 

2018 
ALTERNATIVE A 

2018 
ALTERNATIVE B 

2018 
ALTERNATIVE D 

65-70 CNEL 111.6 121.8 118.4 118.4 
70-75 CNEL 45.4 49.5 60.3 60.1 
75 + CNEL 29.9 34.7 35.0 35.1 
65 + CNEL 186.9 206.0 213.7 213.6 
Acreage of 

noise-
sensitive land 
uses within 
65 + CNEL 

0 0 0 0 

Source:  Landrum & Brown, 2009. 
 
Land Use Impact Assessment:  The 65+ CNEL noise contour for the 
2018 Alternative D, encompasses 213 Acres, or 0.33 square miles of land.  There 
are no residential or noise sensitive land uses within any of the noise contour levels 
evaluated.  
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As previously noted, FAA standards require that aircraft noise impacts be analyzed 
for areas located within the 65+ CNEL noise contour compared to the No Action 
Alternative (Alternative A) for a given future year.  Under the FAA guidelines, an 
increase in the noise level of CNEL 1.5 decibels (dB) or more for a noise-sensitive 
land use located within the 65+ CNEL noise contour is the threshold FAA uses for 
determining significant noise impacts.  Since there are no noise sensitive land uses 
within the 65 CNEL noise contour for either Alternative A or Alternative D, the 
analysis confirms that there would be no significant noise changes associated with 
the expected future 2018 Alternative D condition at the Airport. 

2023 CONDITIONS 
 
This section provides an evaluation of the potential increases in noise levels five 
years beyond the opening of the project (2023) for each alternative.  The analysis 
focuses on the forecasted change in operating levels and fleet mix to determine the 
potential increase in noise for the community.  FAA Order 1050.1E provides 
guidance for assessing conditions where there is a general overall increase in 
aircraft operations or changes in the type of aircraft occur.  In cases where there 
are no changes in ground tracks or flight profiles, the analysis may be performed 
using the FAA's Area Equivalent Method (AEM) computer model.  If the AEM 
calculations indicate that the proposed action would result in less than a 17 percent 
(approximately a DNL 1 dB) increase in the CNEL 65 dB contour area, it may be 
concluded that there would be no significant impact over noise sensitive areas and 
that no further noise analysis is required.  For each of the alternatives, a 
comparison of the conditions between 2018 and 2023 finds that the only difference 
would be operating levels and fleet mix.  Therefore, an evaluation of the difference 
between the operating levels and fleet mix from 2018 to 2023 will provide an 
indication of the relative increase in noise levels for any of the three alternatives.   

The results from the AEM modeling, found that the CNEL 65 dB noise contour would 
increase in area by 5.9 percent (0.02 square miles), which is less than the 17 
percent threshold increase identified in FAA Order 1050.1E.  Therefore it can be 
concluded that there would be no significant impact as a result of the forecasted 
operating levels and fleet mix and no further noise analysis is required. 

E.4.3.4 Supplemental Noise Analysis 
 
The preceding analysis focused on evaluating the anticipated noise effects of the 
proposed alternatives in terms of the cumulative CNEL noise levels as required by 
State and Federal policies and regulations.  This analysis confirmed that there 
would be no noise impacts associated with the existing and future no action 
conditions, as well as no significant noise changes associated with either of the 
proposed alternatives.  While these noise contour comparisons provide a general 
indication of the overall magnitude of the critical noise levels and the direction of 
change associated with the alternatives, they are limited in scope to areas near the 
airfield.  Since the nearest residential areas are located more than a mile south of 
the airfield, supplemental noise information may provide added context to the noise 
evaluation.  This can also enhance the understanding of the CNEL noise analysis 
that is required for the EIS. 
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The supplemental noise analysis was conducted using the INM and the input data 
described for the noise contour development in the preceding sections.  
The analysis focused on grid point locations defined based upon the noise 
measurement sites presented in previous sections.  Exhibit E-16, Grid Point 
Locations illustrates the locations of these sites relative to the Airport on a land 
use base.  As the exhibit indicates, most of the grid point locations are situated 
south of the airfield at or adjacent to residential areas that are closest to the Airport 
and typical flight paths.  Two of the grid points are located north of the airfield and 
relatively close to the existing runway.     

The Time Above (TA) metric was selected for this supplemental noise analysis as it 
provides a relatively simple metric that relates more directly to the noise 
experience on the ground than cumulative metrics, such as CNEL.  The TA metric 
identifies the number of minutes per day that the outdoor noise from aircraft 
operations would exceed a specific value.  For this analysis a threshold value of 
65 dB (TA65) was selected as it is a level that provides a reasonable representation 
of where outdoor speech interference would occur.  This level would generally 
translate to an interior (windows open) noise level of 45 dB to 50 dB depending on 
building construction.  This would be well below the threshold of speech or 
television interference. By way of comparison, the typical dial tone in a telephone 
handset generates approximately 80 dB.    

The TA65 levels were computed at each grid point for each of the scenarios 
identified in the preceding noise contour analysis.  Table E-14 presents a summary 
of the results for the 2008 Existing Condition and each of the future alternatives at 
each grid point.  The grid points in the table are organized such that those on the 
north side of the airfield are listed first, followed by those on the south side.  
The table is also color coded so that key comparisons can be quickly noted.  
Specifically, entries in red text identify locations where there were increases in the 
TA65 as compared to the 2008 Existing Condition conditions.  This coding only 
applies to the future No Action alternatives (Alternative A).  The shaded cells in the 
table identify where the TA65 for a specific alternative increased (red) or decreased 
(green) as compared to the No Action alternative (A) for the same year of analysis. 

As the comparisons in the table indicate, the future growth in operations that is 
expected at DVO regardless of the proposed alternatives only generates small 
increases (red text) in TA65 south of the Airport as compared to the current 
condition.  The TA65 at most grid locations south of the Airport would remain the 
same (less than 0.1 minute increase) under the 2018 no action conditions.  Only 
three grid points in 2018 would experience any increase and these would be limited 
to no more than 0.1 minutes (6 seconds) of increased time per day.  The grid 
points north of the airfield exhibit larger changes (0.8 to 6.2 minutes) as they are 
closer to the airfield and more aligned with flight patterns.  Generally, these results 
confirm what was evident to a lesser degree in the primary noise analysis using the 
CNEL noise contours.  
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The comparisons of the proposed alternatives to the future No Action conditions 
reveal a similar confirmation of the CNEL noise contour results.  As Table E-17 
indicates, the TA65 for Alternative B at points south of the Airport either remains 
the same or is reduced (green shading) as compared to the no action condition for 
both future years. 

Table E-14 
SUPPLEMENTAL NOISE ANALYSIS SUMMARY 
GNOSS FIELD AIRPORT 

  Outdoor Time Above 65 dB (minutes) 
Grid 2008 2018 

Point 
Existing 

Condition Alt. A Alt. B Alt. D 
North of Airport         

L3 11.7 13.7 15.2 13.6 
L5 34.8 41.0 42.5 40.8 
Y1 10.2 12.8 12.4 11.8 

South of Airport         
L1 4.0 4.1 3.9 4.1 
L2 0.0 0.0 0.0 0.1 
L4 0.2 0.2 0.0 0.1 
L6 4.4 4.5 4.1 4.2 
S1 0.0 0.0 0.0 0.0 
S2 0.0 0.0 0.0 0.0 
S3 0.2 0.2 0.2 0.6 
S4 0.2 0.2 0.1 0.1 
S5 0.1 0.1 0.0 0.0 
S6 1.5 1.5 1.3 2.0 
S7 0.0 0.0 0.0 0.0 
S8 0.0 0.0 0.0 0.0 
S9 0.1 0.1 0.0 0.0 
S10 0.0 0.0 0.0 0.0 
S11 0.3 0.4 0.2 0.4 
S12 0.0 0.0 0.0 0.0 
S13 0.1 0.1 0.0 0.0 
S14 0.2 0.2 0.1 0.3 
S15 0.0 0.0 0.0 0.0 
S16 0.0 0.0 0.0 0.0 
S17 0.0 0.0 0.0 0.0 
S18 0.0 0.0 0.0 0.0 
S19 0.0 0.0 0.0 0.0 
S20 0.0 0.0 0.0 0.0 
Notes:         

0.0 Red numbers indicate increases relative to the 2008 Existing 
Condition 

  Red shading indicate increases relative to Alt. A (no action) for the year indicated  
  Green shading indicate decreases relative to Alt. A (no action) for the year indicated  

Source:  Landrum & Brown, 2009. 
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As noted in the noise contour analysis, the grid points north of the airfield would 
experience modest increases in TA65 if Alternative B were implemented.  It should 
also be noted that Alternative B in 2018 would result in TA65 levels south of the 
Airport that are either the same as or lower than the 2008 Existing Condition levels; 
thus, helping to offset the expected future growth in traffic at DVO. 

A comparison of the TA65 results for Alternative D reveals that while there are very 
small reductions evident to the north of the airfield, the grid points to the south 
show a mixture of increases and decreases for the 2018 condition.  These results 
again confirm what was evident to a lesser extent in the CNEL noise contour 
analysis.  Unlike Alternative B, the TA65 results show that Alternative D cannot 
overcome the projected increase in traffic at DVO to maintain TA65 levels south of 
the Airport at or below that of the current condition. 
 
E.4.4 SUMMARY 

The noise analysis developed for both the EIS and EIR included both the required 
CNEL noise contour analysis and a supplemental noise evaluation at noise sensitive 
locations around the airport using the Time Above 65 dB metric.  Both evaluations 
identified similar conclusions regarding the effect of the proposed alternatives for 
DVO.   

In all cases, the analyses confirmed that there are no noise sensitive areas exposed 
to aircraft noise levels that are considered not to be compatible with those types of 
land use.  Furthermore, neither of the proposed alternatives would result in a 
change in noise levels that would be considered to be a significant impact.  Beyond 
the concern for significant impacts, both the CNEL noise contour analysis and the 
supplemental TA65 noise analysis indicate that there are subtle differences between 
the two proposed alternatives.   

Generally, the results indicate that Alternative D provides a mixed effect to the 
south of the Airport where the residential development is located.  Conversely, 
Alternative A (Sponsors Proposed Project) tends to minimize the noise effects south 
of the Airport  This alternative also appears to have the added benefit of keeping 
the future noise exposure to the south of the Airport levels that are at or below 
those that are currently experienced despite forecasts of growth in air traffic 
activity.  Table E-15 presents a general summary of the noise analysis findings 
along with some qualitative notes regarding the effects of each of the proposed 
alternatives. 
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Table E-15 
SUMMARY OF NOISE ANALYSIS RESULTS 
Gnoss Field Airport 
 

 

Impacts 
within 

65+ CNEL 

Significant Noise 
Impacts (+1.5 dB 

in 65 CNEL) 

Change in Flights 
South of DVO  
(no action) 

Change in noise 
South of DVO 
(no action) 

2008 Existing 
Condition None n/a n/a n/a 

2018 
Alternative A 
(No Action) 

None n/a None n/a 

2018 
Alternative B None None 

Departures higher w/ 
turns farther north, 

Arrivals same as 
existing 

Modest reductions 
in noise contours, 
departure single 
events slightly 

lower, TA65 lower 

2018 
Alternative D None None 

Departures slightly 
higher w/turns 
slightly north, 

Arrivals slightly 
lower 

Mixed minor shifts 
in noise contours, 
departure single 
events slightly 
lower, arrival 
events slightly 
higher, TA65 

mixed 

2023 
Alternative A 
(No Action) 

None n/a None n/a 

2023 
Alternative B None None 

Departures higher w/ 
turns farther north, 

Arrivals same as 
existing 

Modest reductions 
in noise contours, 
departure single 
events slightly 

lower, TA65 lower 

2023 
Alternative D None None 

Departures slightly 
higher w/turns 
slightly north, 

Arrivals slightly 
lower 

Mixed minor shifts 
in noise contours, 
departure single 
events slightly 
lower, arrival 
events slightly 
higher, TA65 

mixed 

n/a not applicable 
Source:  Landrum & Brown, 2009. 
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APPENDIX F 
AIR QUALITY 

 
This appendix contains the Air Quality Technical Report which provides supporting 
documentation for the assessment of air quality impacts.   
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1. INTRODUCTION 
 
The purpose of this Air Quality Technical Report is to provide supporting 
documentation for both the Environmental Impact Statement/Environmental Impact 
Report (EIS/EIR) being prepared by the FAA and Marin County for the improvement 
project proposed for the Marin County Airport- Gnoss Field (DVO or Airport).  DVO 
is owned and operated by Marin County, California and is shown in Figure 1, Marin 
County Airport – Gnoss Field.  The Airport is located in unincorporated Marin 
County north of the City of Novato, California and serves an essential regional 
transportation resource by providing general aviation facilities in the northern 
portion of the San Francisco Bay area.  DVO has a single runway (Runway 13-31) 
oriented northwest-southeast that measures 3,300 feet long.  
 
Figure 1 
MARIN COUNTY AIRPORT - GNOSS FIELD 
 

 
 

Source: www.airnav.com 

 
In order to better accommodate existing airport users and to enhance the safety of 
the DVO runway environment, the airport’s sponsor, Marin County, has proposed 
the following improvements which are referred to as the Sponsor’s Proposed Action: 

 Extend Runway 13-31 to the northwest 1,100 feet to a total new length of 
4,400 feet with Runway Safety Areas (RSAs) that meet current FAA 
guidelines;  

 Extend the corresponding taxiway to the full length of the runway; 

 Extend the levee and realign the drainage system; and  

 Reprogram the navigational aids that pilots use to land at the Airport to 
reflect the extended runway. 
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In addition to the Sponsor’s Proposed Action two other alternatives are evaluated in 
this air quality analysis.  As a requirement of NEPA, a no action alternative must be 
carried forward in the assessment of environmental impacts.  Therefore, Alternative 
A is the No Action Alternative.  The Sponsor’s Proposed Action is Alternative B as 
described above.  Alternative C extends the runway to the southeast by 1,100 feet.  
However from the preliminary review of the environmental impacts, associated 
costs, and the need to purchase large amounts of land, Alternative C was not 
carried forward for detailed analysis.  Alternative D extends the runway to the 
southeast by 240 feet and to the northwest by 860 feet for a total length of 
4,400 feet.  Alternatives D would meet current FAA guidelines regarding RSA’s and 
would also require extension of the corresponding taxiways and levee, realignment 
of the drainage system, and reprogramming of the navigational aids.    
 
The objective of this air quality analysis is to provide the information necessary to 
determine whether Alternative B Sponsor’s Proposed Action or any of the 
alternatives under consideration would have the potential to cause significant 
adverse air quality impacts in Marin County.  A detailed glossary of terms is 
provided in Attachment 1, Glossary.  
 
1.1 AGENCY COORDINATION 
 
The air quality coordination process was initiated in April 2009 and included 
coordination with the FAA, the Marin County, the Bay Area Air Quality Management 
District (BAAQMD), California Environmental Protection Agency Air Resources Board 
(CARB), U.S. Environmental Protection Agency (USEPA) Region 9, the Metropolitan 
Transportation Commission, and the Association of Bay Area Governments.  The 
goal of the air quality scoping process was to: 

 Familiarize agencies with the scope of the Alternative B Sponsor’s Proposed 
Action and identify any issues of concern to participating agencies early in 
the process; 

 Engage in data exchange of information necessary to complete the air quality 
assessment; and  

 Obtain concurrence on procedure and methodology prior to the publication of 
the EIS/EIR. 

 
The initial air quality scoping meeting was conducted on April 22, 2009 at the 
BAAQMD’s offices.  Materials from the meeting are provided in Attachment 2, 
Agency Coordination.   
 
1.2 MARIN COUNTY AIR QUALITY STATUS 
 
DVO is located in Marin County which is included in the Federal San Francisco Bay 
Intrastate Air Quality Region.1  The region does not currently meet the Federal eight 
hour standard for healthful levels of ozone and has been designated by the USEPA 

                                                 
1   USEPA, 40 CFR Part 81, Section 81.21, San Francisco Bay Intrastate Air Quality Control Region, 

January 16, 1981. 
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as a marginal nonattainment area for ozone. 2  Further, USEPA has determined the 
County exceeds the 24 hour standard for emissions of fine particulate matter 
(PM2.5).  In the past Marin County was been designated as nonattainment for 
Carbon Monoxide (CO) but in April 1998 the Bay Area was redesignated to 
attainment and now operate under a maintenance plan in order to prevent 
emissions from reaching an unhealthy level.   
 
Marin County is also located within the Bay Area Air Quality Management District 
(BAAQMD) of California.  California maintains more stringent standards than the 
USEPA for which the County must adhere called the California Ambient Air Quality 
Standards.  Marin County has been designated by the BAAQMD as nonattainment 
for the eight-hour and one-hour standards for ozone, the annual arithmetic mean 
and the twenty four-hour standards for coarse particulate matter (PM10), and the 
annual arithmetic mean standard for PM2.5.3 
 
The BAAQMD is responsible for assuring the National Ambient Air Quality Standards 
(NAAQS) and the CAAQS are attained.  Under the California Environmental Quality 
Act (CEQA) it must be demonstrated that a proposed project would not violate any 
air quality standard (Federal or District) and that it may not contribute substantially 
to an existing or projected air quality violation.    

                                                 
2   USEPA website, http://www.epa.gov/oar/oaqps/greenbk, accessed April 2009. 
3  BAAQMD website, http://www.baaqmd.gov/pln/air_quality/ambient_air_quality.htm, accessed 

April 2009. 
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2. REGULATORY OVERVIEW 
 
This air quality assessment of the Alternative B Sponsor’s Proposed Action and the 
alternatives, including a General Conformity evaluation, was conducted in 
accordance with the guidelines provided in the most recent versions of the Air 
Quality Procedures for Civilian Airports & Air Force Bases,4 FAA Order 5050.4B5, 
National Environmental Policy Act (NEPA) Implementing Instructions for Airport 
Actions, and BAAQMD CEQA Guidelines: Accessing the Air Quality Impacts of 
Project and Plans, which together with the guidelines of FAA Order 1050.1E,6 
Environmental Impacts:  Policies and Procedures, constitute compliance with all the 
relevant provisions of NEPA, California Environmental Quality Act (CEQA), and the 
Clean Air Act (CAA), including the 1990 Amendments.   
 
2.1 NATIONAL AMBIENT AIR QUALITY STANDARDS  
 
The CAA, including the 1990 Amendments, provides for the establishment of 
standards and programs to evaluate, achieve, and maintain acceptable air quality in 
the U.S.  Under the CAA, the USEPA established a set of standards, or criteria, for 
six pollutants determined to be potentially harmful to human health and welfare.7 
The USEPA considers the presence of the following six criteria pollutants to be 
indicators of air quality: 

 Ozone (O3); 
 Carbon monoxide (CO); 
 Nitrogen dioxide (NO2); 
 Particulate matter (PM10 and PM2.5);8 
 Sulfur dioxide (SO2); and, 
 Lead (Pb). 

 
A description of the criteria pollutants is found in Attachment 1, Glossary.  
The standards for the criteria pollutants, known as the National Ambient Air Quality 
Standards (NAAQS), are summarized in Table 2-1.  For each of the criteria 
pollutants, the USEPA established primary standards intended to protect public 
health, and secondary standards for the protection of other aspects of public 
welfare, such as preventing materials damage, preventing crop and vegetation 
damage, and assuring good visibility.  Areas of the country where air pollution 
levels consistently exceed these standards may be designated nonattainment by 
the USEPA.   
 

                                                 
4  Federal Aviation Administration, Air Quality Procedures for Civilian Airports & Air Bases, April 

1997; and Addendum, September 2004.   
5  FAA Order 5050.4B, National Environmental Policy Act (NEPA) Implementing Instructions for 

Airport Actions, April 28, 2006. 
6  FAA Order 1050.1E, Environmental Impacts:  Policies and Procedures, June 8, 2004. 
7  USEPA, Code of Federal Regulations, Title 40, Part 50 (40 CFR Part 50) National Primary and 

Secondary Ambient Air Quality Standards (NAAQS), July 2011. 
8  PM10 and PM2.5 are airborne inhalable particles that are less than ten micrometers (coarse 

particles) and less than 2.5 micrometers (fine particles) in diameter, respectively. 
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A nonattainment area is a homogeneous geographical area9 (usually referred to as 
an air quality control region) that is in violation of one or more NAAQS and has 
been designated as nonattainment by the USEPA as provided for under the CAA.  
Some regulatory provisions, for instance, the CAA conformity regulations, apply 
only to areas designated as nonattainment or maintenance.   
 
Table 2-1 
NATIONAL AMBIENT AIR QUALITY STANDARDS (NAAQS) 
 

POLLUTANT AVERAGING 
PERIOD 

PRIMARY 
STANDARDS 

SECONDARY 
STANDARDS 

Sulfur Dioxide 
(SO2) 

Annual Arithmetic Mean 
24-Hour Average 
3-Hour Average 

0.03 PPM  (80 g/m3) 
0.14 PPM  (365 g/m3) 

None 

None 
None 

0.50 PPM  (1,300 g/m3) 
Particulate 
Matter (PM10) 

24-Hour Average 150 g/m3 Same as Primary 

Particulate 
Matter (PM2.5) 

Annual Arithmetic Mean (1997 Std)1 

24-Hour Average (2006 Std)1 
15 g/m3 
35g/m3 Same as Primary 

Carbon Monoxide 
(CO) 

8-Hour Average 
1-Hour Average 

9 PPM  (10 mg/m3) 
35 PPM  (40 mg/m3) None 

Ozone (O3)  
8-Hour Average (1997 Std)2 

8-Hour Average (2008 Std)2 

1-Hour Average (revoked)3 

0.084 PPM 
0.075 PPM 
0.12 PPM 

Same as Primary 

Nitrogen Dioxide 
(NO2) 

1-Hour Daily Maximum4 

Annual Arithmetic Mean 
0.080-0.100 PPM4 

0.053 PPM  (100 g/m3) Same as Primary 

Lead (Pb)  
Rolling 3-Month Average5 0.15 g/m3 

Same as Primary 
3-Month Arithmetic Mean5 1.5 g/m3 

Notes: PPM is parts per million; Std is Standard. 
 g/m3 is micrograms per cubic meter. 
 mg/m3 is milligrams per cubic meter (for CO only) 

1 71 FR 61144 (October 17, 2006) lowered the 24-hour PM2.5 standard to 35 g/m3 and retained the 1997 annual 
PM2.5 standard at 15 g/m3.  EPA issued attainment status designations for the 24-Hour average 35 µg/m3 
standard on December 22, 2008.  EPA has designated the Bay Area as nonattainment for the 24 -Hour 35 
µg/m3 PM2.5 standard.   

2 69 FR 23858 (April 30, 2004) designated the nonattainment areas for the 8-hour ozone standard of 0.08 PPM, 
including Marin County California (Classified as Subpart 2/Marginal).  69 FR 34080-34085 (June 18, 2004) 
Amended April 30, 2004 Notice.  62 FR 38894 (July 18, 1997) proposed the 1997 8-hour average ozone 
standard at 0.08 PPM.  73 FR 16436 (March 27, 2008) lowered the 8-hour ozone standard to 0.075 PPM and 
revised the 1997 standard to three decimal places, 0.084 PPM.  

3 The national 1-hour ozone standard was revoked by U.S. EPA on June 15, 2005. 
4 74 FR 34404 (July 15, 2009) proposes a new one-hour standard for NO2 in the range of 80 parts per billion 

(PPB) or 0.080 PPM to 0.100 PPM and solicits comments in the Federal Register notice.  Expect final 
promulgation of the revised standard in January 2010. 

5 73 FR 66964 (November 12, 2008) revises the standard to a rolling 3-month average of 0.15 g/m3.  Previous 
standard of 1.5 g/m3 remains in effect until November 2009.  Nonattainment areas will be designated by 
USEPA by January 2012; states must meet the new standard by January 2017. 

Sources: USEPA, 40 CFR Part 50.4 through Part 50.13, National Primary and Secondary Ambient Air Quality 
Standards (July 1, 2011). 

 71 FR 61144, Final Rule National Ambient Air Quality Standards for Particulate Matter (October 17, 
2006); revisions to the standards for PM10 and PM2.5. 

 73 FR 16436, Final Rule National Ambient Air Quality Standards for Ozone (Thursday, March 27, 2008). 
 73 FR 66964 (November 12, 2008) and USEPA Fact Sheet: Final Revisions to the National Ambient Air 

Quality Standards for Lead, available at http://www.epa.gov/air/lead/pdfs/20081015pbfactsheet.pdf 
BAAQMD website Air Quality Standards and Attainment 
Statushttp://hank.baaqmd.gov/pln/air_quality/ambient_air_quality.htm accessed September 2009.  

                                                 
9  A homogeneous geographical area, with regard to air quality, is an area, not necessarily bounded 

by state lines, where the air quality characteristics have been shown to be similar over the whole 
area.  This may include several counties, encompassing more than one state, or may be a very 
small area within a single county. 
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A maintenance area describes the air quality designation of an area previously 
designated nonattainment by the USEPA and subsequently redesignated attainment 
after emissions are reduced.  Such an area remains designated as maintenance for 
a period up to 20 years at which time the state can apply for redesignation to 
attainment, provided that the NAAQS were sufficiently maintained throughout the 
maintenance period.  
 
According to FAA guidelines10 that establish procedures to meet NEPA requirements, 
an air quality assessment prepared pursuant to NEPA regulations should include an 
analysis and conclusions of a Federal action’s impacts on air quality, as quoted in 
Table 2-2. 
 
Table 2-2 
NEPA COMPLIANCE FOR AIRPORT FEDERAL ACTIONS 
 

Environmental Impacts:  Policies and Procedures 
FAA Order 1050.1E, Section 2, Air Quality Paragraph 2.1(c), Requirements: 
When a NEPA analysis is needed, the Proposed Action’s impact on air quality is assessed by 
evaluating the impact of the Proposed Action on the NAAQS.  The Proposed Action’s “build” and 
“no-build” emissions are inventoried for each reasonable alternative. Normally, further analysis 
would not be required for pollutants where emissions do not exceed General Conformity [de 
minimis] thresholds. 

Note: National Environmental Policy Act, (NEPA).  National Ambient Air Quality Standards, 
(NAAQS). 

 Federal Aviation Administration, (FAA). 
Source: FAA Order 1050.1E, Environmental Impacts:  Policies and Procedures, Appendix A, Section 2, Air 

Quality, June 8, 2004. 

 
At a minimum, an inventory would be prepared reflecting emissions under the 
baseline (no action) conditions, and a separate inventory would be prepared 
describing emissions due to the Alternative B Sponsor’s Proposed Action conditions.  
The net emissions derived from the comparison of the two inventories indicate the 
relative impact to air quality.  Generally, when a Federal action will not result in net 
emissions that equal or exceed the requirements under the CAA General Conformity 
regulations, a comparative evaluation of the Federal action to the NAAQS, which 
requires dispersion analysis, is not necessary, and the Federal action is assumed to 
comply with the NAAQS. 
 
2.2 CALIFORNIA AMBIENT AIR QUALITY STANDARDS  
 
The CAA requires the USEPA to set the NAAQS for the nation; however, the CAA 
permits states to adopt additional or more stringent standards as needed.  
The California Air Resources Board (CARB) established such standards, or criteria, 
for the same six pollutants as the NAAQS.  These standards known as California 
Ambient Air Quality Standards (CAAQS), are summarized in Table 2-3.  Areas of 
the state where air pollution levels consistently exceed these standards may be 
designated nonattainment by CARB.   

                                                 
10   FAA Order 1050.1E, Environmental Impacts:  Policies and Procedures, Appendix A, Section 2 Air 

Quality, June 8, 2004. 
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Table 2-3 
CALIFORNIA AMBIENT AIR QUALITY STANDARDS (CAAQS) 
 

POLLUTANT AVERAGING 
PERIOD STANDARD 

Carbon Monoxide (CO) 8-Hour Average 
1-Hour Average 

9 PPM 

20 PPM 
Lead (Pb) 30-Day Average 1.5 g/m3 

Nitrogen Dioxide (NO2) 
Annual Arithmetic Mean 

1-Hour Average 
0.18 PPM 
0.030 PPM 

Particulate Matter (PM10) Annual Arithmetic Mean 
24-Hour Average 

20 g/m3 
50 g/m3 

Particulate Matter (PM2.5) Annual Arithmetic Mean 12 g/m3 

Ozone (O3)  
8-Hour Average 

1-Hour Average 
0.070 PPM 
0.09 PPM 

Sulfur Dioxide (SO2) 
24-Hour Average 

1-Hour Average 
0.04 PPM 
0.25 PPM 

Notes: PPM is parts per million; Std is Standard. 
 g/m3 is micrograms per cubic meter. 
Sources: CARB Website, Ambient Air Quality Standards, accessed at  
 http://www.arb.ca.gov/research/aaqs/aaqs2.pdf, April 2009. 

 
2.3 CLEAN AIR ACT CONFORMITY REGULATIONS 
 
When a Federal action would not cause annual net emissions that equal or exceed 
the relevant de minimis thresholds for the pollutants of concern, the action would 
not apply under the General Conformity Rule and further analysis to prepare a 
General Conformity Determination would not be required.  Further, the USEPA has 
determined that an action with de minimis annual net emissions would not cause an 
exceedence of the NAAQS, a dispersion analysis to show compliance to the NAAQS 
would not be required.11  Under these circumstances, no further analysis under the 
CAA or NEPA would be required. 
 
The USEPA promulgated the conformity regulations on November 24, 199312 to 
assist Federal agencies in complying with the State Implementation Plan by 
specifying rules for two categories of Federal actions:  transportation actions and 
general actions.  The two rules have separate and distinct applicability and 
evaluation requirements.  Transportation conformity applies to highway and transit 
projects, and general conformity regulations apply to all other Federal actions that 
are not transportation projects, such as airport improvement projects.   
 

                                                 
11  FAA, Air Quality Procedures for Civilian Airports and Air Force Bases, April 1997, quoted from 

Section 2.5.1, National Ambient Air Quality Standards (NAAQS) Assessment, “If the action is in a 
nonattainment or maintenance area and exempt or presumed to conform under conformity 
requirements, it is assumed that a NAAQS assessment is not required for an airport or air base 
action since it is unlikely the action’s pollutant concentrations would exceed the NAAQS.” 

12  58 FR 62188, dated November 24, 1993. 
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2.4 STATE IMPLEMENTATION PLAN 
 
According to the CAA, each state must provide the USEPA with a State 
Implementation Plan (SIP).  The SIP must include a strategy for air quality 
improvement in local areas for each criteria pollutant that exceeds the NAAQS.  
The SIP must also include a plan to maintain acceptable air quality in areas that do 
not exceed the NAAQS.   
 
The California SIP is made up of a series of plans for each of the major air basins in 
the state.  The Final Bay Area 2010 Clean Air Plan13 was adopted on September 15, 
2010.  The 2010 Bay Area Clean Air Plan updated the Bay Area 2005 Ozone 
Strategy in accordance with the requirements of the California Clean Air Act to 
implement “all feasible measures” to reduce ozone.  The Bay Area 2010 Clean Air 
Plan (CAP) provides a comprehensive plan to improve air quality, protect public 
health, and protect the climate. The plan proposes a control strategy to reduce four 
types of air pollutants – ozone, particulate matter (PM), air toxics, and greenhouse 
gases – in a multi-pollutant framework.  
 
Any airport project should show consistency with the locally adopted air plan to 
avoid impacts under CEQA.  More importantly, any airport project receiving Federal 
funding must show conformity with the current air plan that has been approved by 
the USEPA to receive those funds.  The local air plan contains assumptions about 
population, housing, the transportation network, and the associated regional air 
emissions.  Additionally, the local air plan contains measures and actions that will be 
implemented to meet the region’s air emission goals.  Any airport project needs to 
be consistent with these plans and contain the relevant actions to be considered 
consistent and in conformity with the SIP. 
 
2.5 GENERAL CONFORMITY RULE APPLICABILITY 
 
The General Conformity Rule under the CAA establishes minimum values, referred 
to as the de minimis thresholds, for the criteria and precursor pollutants14 for the 
purpose of:  

 Identifying Federal actions with project-related emissions that are clearly 
negligible (de minimis); 

 Avoiding unreasonable administrative burdens on the sponsoring agency, 
and; 

 Focusing efforts on key actions that would have potential for significant air 
quality impacts.   

 

                                                 
13     Bay Area Air Quality Management District. Final Bay Area Clean Air Plan. September 15, 2010. 
14  Precursor pollutants are pollutants that are involved in the chemical reactions that form the 

resultant pollutant.  Ozone precursor pollutants are NOx, VOC, and SO2, whereas PM2.5 precursor 
pollutants include NOx, VOC, SOx, and ammonia (NH3). 
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The de minimis rates vary depending on the severity of the nonattainment area and 
further depend on whether the general Federal action is located inside an ozone 
transport region.15  California is located outside the ozone transport region.  
An evaluation relative to the General Conformity Rule (the Rule), published under 
40 CFR Part 93,16 is required only for general Federal actions that would cause 
emissions of the criteria or precursor pollutants, and are: 

 Federally-funded or Federally-approved; 

 Not a highway or transit project17; 

 Not identified as an exempt project18 under the CAA; 

 Not a project identified on the approving Federal agency’s Presumed to 
Conform list;19 and, 

 Located within a nonattainment or maintenance area.   
 
Otherwise, if the action is demonstrated to cause emissions that are de minimis, 
the Federal action is not applicable under the Rule.   
Alternative B Sponsor’s Proposed Action at DVO meets all these conditions and is, 
therefore, subject to evaluation under the CAA General Conformity Rule.  When the 
action requires evaluation under the General Conformity regulations, the net total 
direct and indirect emissions due to the Federal action may not equal or exceed the 
relevant de minimis thresholds unless:  

 An analytical demonstration is provided that shows the emissions would not 
exceed the NAAQS; or 

 Net emissions are accounted for in the SIP planning emissions budget; or 

 Net emissions are otherwise accounted for by applying a solution prescribed 
under 40 CFR Part 93.158.   

 
The Federal de minimis thresholds established under the CAA are given in 
Table 2-4.  Alternative B Sponsor’s Proposed Action would occur in Marin County, 
which is designated nonattainment for ozone and PM2.5, as well as, being 
designated as maintenance for CO.  Conformity to the de minimis thresholds is 
relevant only with regard to those pollutants and the precursor pollutants for which 

                                                 
15  The OTR is a single transport region for ozone (within the meaning of Section 176A(a) of the 

CAA), comprised of the States of Connecticut, Delaware, Maine, Maryland, Massachusetts, New 
Hampshire, New Jersey, New York, Pennsylvania, Rhode Island, Vermont, and the Consolidated 
Metropolitan Statistical Area that includes the District of Columbia, as given at Section 184 of the 
CAA. 

16  USEPA, 40 CFR Part 93, Subpart B, Determining Conformity of General Federal Actions to State or 
Federal Implementation Plans, July 1, 2011. 

17   Highway and transit projects are defined under Title 23 U.S. Code and the Federal Transit Act. 
18 The DVO Alternative B Sponsor’s Proposed Action is not listed as an action exempt from a 

conformity determination pursuant to 40 CFR Part 93.153(c).  An exempt project is one that the 
USEPA has determined would clearly have no impact on air quality at the facility, and any net 
increase in emissions would be so small as to be considered negligible. 

19  The provisions of the CAA allow a Federal agency to submit a list of actions demonstrated to have 
low emissions that would have no potential to cause an exceedence of the NAAQS and are 
presumed to conform to the CAA conformity regulations.  This list would be referred to as the 
“Presumed to Conform” list.   
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the area is nonattainment or maintenance.  Notably, there are no de minimis 
thresholds to which a Federal agency would compare ozone emissions.  This is 
because ozone is not directly emitted from a source.  Rather, ozone is formed 
through photochemical reactions involving emissions of the precursor pollutants20 
NOx and VOC in the presence of abundant sunlight and heat.  Therefore, emissions 
of ozone on a project level are evaluated based on the rate of emissions of the 
ozone precursor pollutants, NOx, and VOC. 
 
Although PM2.5 is sometimes emitted directly, fine particle emissions can form 
resulting from chemical reactions involving emissions of the PM2.5 precursor 
pollutants NOx, VOC, SOx, and ammonia (NH3).21  Therefore, the net emissions of 
PM2.5 and the precursor pollutants SOx, NOx, and VOC would be evaluated with 
regard to General Conformity.   
 
As such, the pollutants of concern for the project proposed at DVO are CO, NOX, 
VOC, PM10, PM2.5, and SOX.  If the evaluation of the Alternative B Sponsor’s 
Proposed Action at DVO were to show that any of these thresholds could potentially 
be equaled or exceeded on an annual basis, additional, more detailed analysis to 
demonstrate conformity would be required, which is referred to as a General 
Conformity Determination.22  Conversely, if the General Conformity evaluation were 
to show that none of the relevant thresholds were equaled or exceeded, the 
Alternative B Sponsor’s Proposed Action at DVO would be presumed to conform 
under the CAA and NEPA. 

                                                 
20  In ozone maintenance areas SO2 may be considered a precursor pollutant.  The airport is included 

in an ozone nonattainment area, where the USEPA has not designated SO2 as a precursor 
pollutant. 

21  Emissions of NH3 are generally associated with commercial animal agriculture, including feeding 
operations.  Therefore, emissions of NH3 were not included in this analysis. 

22  40 CFR Part 93.153. 
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Table 2-4 
FEDERAL DE MINIMIS THRESHOLDS  
 

CRITERIA AND 
PRECURSOR POLLUTANTS 

TYPE  
AND SEVERITY  

OF NONATTAINMENT AREA 

TONS PER YEAR 
THRESHOLD 

Ozone (VOC or NOx)1 

Serious nonattainment 50 
Severe nonattainment 25 
Extreme nonattainment 10 
Other areas outside an ozone transport region 100 

Ozone (NOx)1 
Marginal and moderate nonattainment inside an 
ozone transport regions2 100 

Maintenance 100 

Ozone (VOC)1 

Marginal and moderate nonattainment inside an 
ozone transport region2 50 

Maintenance within an ozone transport region2 50 
Maintenance outside an ozone transport region2 100 

Carbon monoxide (CO) All nonattainment & maintenance 100 
Sulfur dioxide (SO2) All nonattainment & maintenance 100 
Nitrogen dioxide (NO2) All nonattainment & maintenance 100 
Coarse particulate matter 
(PM10) 

Serious nonattainment 70 
Moderate  nonattainment and maintenance 100 

Fine particulate matter (PM2.5) 
(VOC, NOx, NH3, and SOx)3 All nonattainment and maintenance 100 

Lead (Pb) All nonattainment and maintenance 25 

Notes: Federal thresholds that are shaded are applicable to this project. 
Code of Federal Regulations (CFR), Title 40, Protection of the Environment. 

 USEPA defines de minimis as emissions that are so low as to be considered insignificant and 
negligible. 

  Volatile organic compounds (VOC); Nitrogen oxides (NOx); Ammonia (NH3);  
  Sulfur oxides (SO x).   
1 The rate of increase of ozone emissions is not evaluated for a project-level environmental review 

because the formation of ozone occurs on a regional level and is the result of the photochemical 
reaction of NOx and VOC in the presence of abundant sunlight and heat.  Therefore, USEPA 
considers the increasing rates of NOx and VOC emissions to reflect the likelihood of ozone 
formation on a project level. 

2 An OTR is a single transport region for ozone, comprised of the states of Connecticut, Delaware, 
Maine, Maryland, Massachusetts, New Hampshire, New Jersey, New York, Pennsylvania, Rhode 
Island, Vermont, and the Consolidated Metropolitan Statistical Area that includes the District of 
Columbia. 

3 For the purposes of General Conformity applicability, VOC’s and NH3 emissions are only considered 
PM2.5 precursors in nonattainment areas where either a State or USEPA has made a finding that 
the pollutants significantly contribute to the PM2.5 problem in the area.  In addition, NOX emissions 
are always considered a PM2.5 precursor unless the State and USEPA make a finding that NOX 
emissions from sources in the State do not significantly contribute to PM2.5 in the area.  Refer to 
74 FR 17003, April 5, 2006. 

Sources: USEPA, 40 CFR Part 93.153(b)(1) & (2), March 25, 2008. 
 USEPA, 40 CFR Part 51.853, March 25, 2008. 
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2.6 REGIONAL SIGNIFICANCE UNDER GENERAL CONFORMITY 
 
A regionally significant Federal action under the CAA is one where the total direct 
and indirect emissions (net emissions) represent greater than ten percent of the 
total emissions of any pollutant in the nonattainment or maintenance area, as 
provided in the SIP emissions budget.  The EPA has recently removed the 
requirement for the regionally significant test in the most recent change to the 
General Conformity Regulations effect on July 6, 2010.23  Therefore, the regionally 
significant test does not apply to the alternatives under consideration at DVO. 
 
2.7 TRANSPORTATION CONFORMITY RULE APPLICABILITY 
 
Although airport improvement projects are usually considered under the General 
Conformity regulations, there can be elements of a proposed action or its 
alternatives that may require an analysis to demonstrate Transportation 
Conformity, such as actions relating to transportation plans, programs, projects 
developed, funded, or approved under Title 23 United States Code (U.S.C.) or the 
Federal Transit Act,24 or involve Federal highways.  In such case, the sponsoring 
Federal agency would be required to coordinate with the Federal Highway 
Administration (FHWA), the State Department of Transportation (DOT), and the 
local metropolitan planning organization (MPO) to assist in completing a 
Transportation Conformity evaluation.   
 
As with General Conformity, Transportation Conformity regulations apply only to 
Federal actions located within a nonattainment or maintenance area.  
The alternatives under consideration at DVO would not have any effect on regional 
transportation plans or programs, and no involvement with Federal highways.  
Therefore, the Transportation Conformity regulations would not apply. 
 
2.8 BAAQMD THRESHOLDS 
 
In addition to the thresholds with respect to General Conformity, Alternative B 
Sponsor’s Proposed Action and Alternative D would be limited by thresholds found 
in Table 2-5 identified by the BAAQMD in their recently updated Air Quality 
Guidelines25.  Should the emissions caused by Alternative B Sponsor’s Proposed 
Action or Alternative D exceed the annual or daily thresholds, it would be 
considered to have a significant air quality impact. 

                                                 
23     (USEPA. 6560-50-P [EPA-HQ-OAR-2006-0669; FRL-9131-7] RIN 2060-AH93 Revisions to the General 

Conformity regulations. 40 CFR Parts 51 and 93 pgs 52 and 53.   
24  USEPA, 40 CFR Part 93.153, Applicability, July 1, 2011. 
25    Bay Area Air Quality Management District, CEQA Air Quality Guidelines. June 2010. 
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Table 2-5 
BAAQMD THRESHOLDS 
 

POLLUTANTS Tons/Year Pounds/Day 

Reactive Organic Gases (ROG) 10 54 

Nitrogen Oxides (NOX) 10 54 

Coarse Particulate Matter (PM10) 15 82 

Fine Particulate Matter (PM2.5) 10 54 

Note:  Reactive organic gases (ROG) are a subset of total organic gases (TOG), where TOG is 
multiplied by the fraction of reactive organic gases (FROG) to obtain ROG.  The EDMS 
computer program provides an accounting of TOG, the larger set of organic gases, versus 
ROG.  Therefore, for the purposes of this analysis, TOG will be assumed to reflect ROG.   

Source:  BAAQMD, CEQA Air Quality Guidelines, June 2010. 

 
The BAAQMD has thresholds of significance for construction emissions.  If daily 
maximum construction emissions exceed the applicable thresholds provided in 
Table 2-6 the proposed action would likely result in a significant cumulative 
impact.  
 
Table 2-6 
BAAQMD THRESHOLDS FOR CONSTRUCTION 
 

POLLUTANTS 

Daily 
Maximum 
Emissions 

Pounds/Day 

Reactive Organic Gases (ROG) 54 

Nitrogen Oxides (NOX) 54 

Coarse Particulate Matter (PM10) 82 

Fine Particulate Matter (PM2.5) 54 

Note:  The daily maximum emission thresholds for PM10 and PM2.5 applies to construction exhaust emissions 
only.  

Source:  BAAQMD, CEQA Air Quality Guidelines, June 2010. 

 
The BAAQMD also has thresholds of significance for GHG emissions in the CEQA 
Guidelines.  If annual emissions of operational-related GHGs would exceed 1,100 
metric tons per year of CO2e, the proposed project would result in a significant 
cumulative impact.  
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2.9 CEQA THRESHOLDS 
 
Appendix G of the CEQA Guidelines contains a list of effects that will normally be 
considered significant to climate and air quality.  These include: 

 A project that will “violate any ambient air quality standard or contribute 
substantially to an existing or projected air quality violation,” 

 A project that conflicts “with or obstruct[s] implementation of the applicable 
air quality plan,” 

 A project that results “in a cumulatively considerable net increase in any 
criteria pollutant for which the project region is non-attainment under an 
applicable federal or state ambient air quality standard (including releasing 
emissions which exceed quantitative thresholds for ozone precursors),” 

 A project that exposes “sensitive receptors to substantial pollutant 
concentrations,” 

 A project that creates “objectionable odors affecting a substantial number of 
people.”  

 
Appendix G of the CEQA Guidelines also addresses GHG emissions.  The CEQA 
Guidelines indicate that a project could have a significant impact if it would:  

 Generate greenhouse gas emissions, either directly or indirectly, that may 
have a significant impact on the environment, 

 Conflict with an applicable plan, policy or regulation adopted for the purpose 
of reducing the emissions of greenhouse gases. 

 
2.10 INDIRECT SOURCE REVIEW 
 
Some states require an air quality review when a Federal action has the potential to 
cause an increase in net emissions from indirect sources.  Indirect sources cause 
emissions that occur later in time or are farther removed from the Federal action.  
The state requirement is referred to as the Indirect Source Review (ISR) and each 
state requiring an ISR sets thresholds for increased operation of the indirect 
sources.  When a Federal action has the potential to exceed these thresholds, an 
ISR is required to assess the character and impact of the additional emissions, 
which is separate from the analyses required under NEPA or the CAA.  According to 
FAA, Air Quality Procedures for Airports and Air Force Bases,26 proposed projects in 
Marin County would not require an ISR analysis. 

                                                 
26  FAA, Air Quality Procedures for Civilian Airports & Air Force Bases, Appendix J, April 1997. 
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3. ASSESSMENT METHODOLOGY 
 
This section describes the methodology used to calculate emissions of the criteria 
and precursor pollutants as well as greenhouse gas emissions and hazardous air 
pollutants.   
 
3.1 WEATHER  
 
According to the BAAQMD27, the weather of Marin County consists of the following: 

Marin County is bounded on the west by the Pacific Ocean, on the east 
by San Pablo Bay, on the south by the Golden Gate and on the north by 
the Petaluma Gap. Most of Marin's population lives in the eastern part of 
the county, in small, sheltered valleys. These valleys act like a series of 
miniature air basins. Although there are a few mountains above 1500 
feet, most of the terrain is only 800 to 1000 feet high, which usually is 
not high enough to block the marine layer. Because of the wedge shape 
of the county, northeast Marin County is further from the ocean than is 
the southeastern section. This extra distance from the ocean allows the 
marine air to be moderated by bayside conditions as it travels to 
northeastern Marin County. In southern Marin the distance from the 
ocean is short and elevations are lower, resulting in higher incidence of 
maritime air in that area.  

Air pollution potential is highest in eastern Marin County, where most of 
population is located in semi-sheltered valleys.  In the southeast, the 
influence of marine air keeps pollution levels low.  As development 
moves further north, there is greater potential for air pollution to build 
up because the valleys are more sheltered from the sea breeze.  While 
Marin County does not have many polluting industries, the air quality on 
its eastern side — especially along the U.S. 101 corridor — may be 
affected by emissions from increasing motor vehicle use within and 
through the county. 

 
Local meteorology can affect pollutant concentrations depending on the severity of 
temperature inversions that occur.  A temperature inversion occurs when the upper 
air is warmer than the air near the ground.  This causes air pollutants released at 
the surface to be trapped beneath the level where the air begins to warm.  An 
illustration of a temperature inversion is shown in Figure 2, Temperature 
Inversion.   

                                                 
27  Bay Area Air Quality Management District, BAAQMD CEQA Air Quality Guidelines.  Appendix C. 

June 2010. 
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FIGURE 2 
TEMPERATURE INVERSION 
 

 
 

 
The FAA-required and USEPA-approved Emissions and Dispersion Modeling System 
version 5.1 (EDMS) was used for estimating emissions from airport-specific 
sources.  The calculation of emissions from aircraft assumes that aircraft operate 
only within the mixing layer, below the mixing height, where the emissions may 
influence ground-based pollutant concentrations.  The mixing height, combined with 
the angle of approach (usually 3 degrees above the horizon) and the departure 
angle, determines the total time an aircraft operates during approach and climbout.   
 
In order to properly estimate the emissions inventories, information regarding the 
weather must be obtained, particularly the mixing height, temperature, barometric 
pressure, wind direction, ceiling height and visibility.  For this air quality analysis at 
DVO, the closest weather station with mixing height data was determined to be at 
Oakland, California. 28  Table 3-1 shows the mixing height for the Oakland station 
used for this analysis.  

                                                 
28  USEPA, Mixing Heights, Wind Speeds, and Potential for Urban Air Pollution throughout the 

contiguous United States, AP-101, January 1972, Table B-1 Mean Seasonal and Annual Morning 
and Afternoon Mixing Heights and Wind Speeds for NOP [no precipitation] and All Cases. 
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Table 3-1 
MIXING HEIGHTS FOR OAKLAND, CALIFORNIA 
 

Season Morning Afternoon 
Meters Feet Meters Feet 

Winter 453 1,486 709 2,326 

Spring 763 2,503 1,121 3,678 

Summer 527 1,729 644 2,113 

Autumn 508 1,667 770 2,526 

Annual 563 1,846 811 2,661 

Average Annual Mixing 
Height 687 Meters or 2,254 feet 

Notes:  Average Annual Height is the average of the annual morning and annual afternoon mixing 
heights.  
One meter is equal to 3.281 feet.  
Using the guidance provided by USEPA, Mixing Heights, Wind Speeds, and Potential for Urban 
Air Pollution throughout the contiguous United States, AP-101, January 1972, Table B-1 Mean 
Seasonal and Annual Morning and Afternoon Mixing Heights and Wind Speeds for NOP [no 
precipitation] and All Cases, it was determined that the location of the nearest station to 
Gnoss Field with mixing height data is at Oakland, California.  For the noise analysis in 
Appendix E, Napa Airport data was used because it was the closest site to Gnoss Field that had 
long-term temperature and humidity data. 

Source: USEPA, Mixing Heights, Wind Speeds, and Potential for Urban Air Pollution throughout the contiguous 
United States, AP-101, January 1972, Table B-1 Mean Seasonal and Annual Morning and Afternoon Mixing 
Heights and Wind Speeds for NOP [no precipitation] and All Cases. 

 
3.2 AIRCRAFT 
 
At all airports, including the General Aviation (GA) airport DVO, the number of 
aircraft operations directly affects emissions.  Table 3-2 shows the annual 
operations by aircraft category for each year in the study.  
 
Table 3-2 
ANNUAL OPERATIONS BY AIRCRAFT CATEGORY 
 

  Annual Operations 
Aircraft Category 2008 2018 2023 
Single Engine Piston 74,387 87,437 97,616 
Multi Engine Piston 3,847 4,522 5,049 
Turbine 6,839 8,039 8,975 
Rotorcraft 427 502 560 
TOTAL 85,500 100,500 112,200 

 
Source:  L&B Analysis, 2009. 

 
For the existing baseline (2008) there are a total of 85,500 annual operations.  
Operations from the single engine piston type of aircraft made up 87 percent of the 
total.  In 2018 there would be 100,500 annual operations, an approximate 
seventeen percent increase from the baseline.  In 2023 there would be 112,200 
operations, an approximate eleven percent increase from 2018.  
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In order to properly estimate emissions, the landing take-off cycles (LTOs) of each 
particular aircraft is needed.  An LTO consists of the approach, landing roll, taxi to 
and from the gate/terminal/or parking area, idle time, takeoff, and climbout.  An 
LTO is defined as one arrival operation and one departure operation.  Therefore 
85,500 annual operations in 2008 would equal 42,750 LTO’s.  
 
From the aircraft category a representative aircraft that operated at DVO was 
selected and then entered into EDMS with the corresponding LTOs.  Table 3-3 
shows the Annual LTOs per aircraft for each year in the study.  An illustration of the 
representative aircraft is shown in Figure 3, Representative Aircraft.   
 
Table 3-3 
LTOs BY AIRCRAFT  
 

    Annual Landing Take Off Cycles 
Aircraft Category Representative Aircraft 2008 2018 2023 

Single Engine Piston 
Cessna 172 12,398 14,573 16,269 
Cessna 182 12,398 14,573 16,269 

Piper PA-28 Cherokee 12,398 14,573 16,269 
Multi Engine Piston Piper PA-34 Seneca 1,924 2,261 2,525 

Turbine 
Raytheon Super KingAir 300 1,140 1,340 1,496 

Cessna 525 CitationJet 1,140 1,340 1,496 
Cessna 560 Citation Excel 1,140 1,340 1,496 

Rotorcraft Sikorsky S-76 Spirit 213 250 280 
TOTAL 42,750 50,250 56,100 

 
Source: L&B Analysis, 2009 
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Figure 3 
REPRESENTATIVE AIRCRAFT 
 

 
 
Source: L&B Analysis, 2009 and www.airliners.net 

 
Alternative B Sponsor’s Proposed Action and Alternative D would not have the 
potential to increase the number of aircraft using DVO beyond what is forecasted; 
therefore, an increase of aircraft operations in the future would be the result of the 
natural forecasted growth of the Airport.  The Future No Action alternatives and the 
various build alternatives would have the same number of aircraft operations.  
 
3.3  TAXI TIMES  
 
The average taxi in and taxi out time is dependent on the airfield configuration.  
Taxi distances for DVO were developed for aircraft traveling to each runway end.  
A central aircraft parking area was used in the calculation of taxi times.  This area 
represents the main aircraft tie down area located near the Airport Management 
Office.  The existing distance from the central aircraft parking area to Runway End 
13 was determined to be 3,050 feet and the distance from the central aircraft 
parking area to Runway End 31 was determined to be 1,281 feet.  For a taxi speed 
of ten miles per hour, an average taxi in and taxi out time of 2 minutes and 
58 seconds was calculated for the 2008 Existing condition and the future No Action 
Alternatives.  The total average taxi in and taxi out time for the Airport was applied 
to each aircraft in the fleet list for the calculation of the emissions inventory.   
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Although an increase in aircraft operations would not occur as a result of the 
Proposed Action there would be a potential increase in annual emissions as a result 
of the proposed runway extensions in Alternative B Sponsor’s Proposed Action and 
Alternative D.  The proposed extensions would increase taxi distance and taxi time 
and therefore total emissions from aircraft operations.  It is expected that 
Alternative B Sponsor’s Proposed Action would have an increased taxi time over 
Alternative D because the extension of Alternative B Sponsor’s Proposed Action 
increases the distance from the central aircraft parking area to the runway ends as 
compared to Alternative D.  For Alternative B Sponsor’s Proposed Action, an 
average taxi in and taxi out time of 3 minutes and 28 seconds was calculated and 
for Alternative D an average taxi in and taxi out time of 3 minutes and 25 seconds 
was calculated.  The total average taxi in and taxi out time was applied to each 
aircraft in the future fleet list for the applicable alternative for the calculation of the 
emissions inventory.   
 
3.4  AIRCRAFT PERFORMANCE 
 
DVO is used by a variety of aircraft types, each with different runway length 
requirements.  In the runway length analysis29, takeoff runway length requirements 
for the representative aircraft were calculated under various conditions using the 
Flight Planning Manuals or the Pilot’s Operating Handbooks for each aircraft type.  
The takeoff runway length requirements for each of the aircraft in the fleet mix for 
the “standard day” (59 degrees Fahrenheit) and “hot day” (82 degrees Fahrenheit) 
were determined for DVO.  As daily temperatures increase toward typical summer 
high temperatures, additional runway length is required because aircraft 
performance declines as temperatures increase.  Hot day temperatures are typically 
used when computing runway length requirements and were used in this air quality 
analysis to determine aircraft takeoff weight. 
 
Some aircraft operating into or out of DVO must take a weight penalty with the 
current 3,300 foot runway configuration.  These weight penalties are typically 
achieved through reduced fuel loads or payloads, which may require an 
intermediate stop prior to reaching the intended destination.  Currently the turbine 
representative aircrafts, Super KingAir 300, Cessna 525 CitationJet, and the Cessna 
560 Citation Excel, take a payload penalty due the length of the runway under “hot 
day” conditions.  According to the runway length analysis the payload penalty 
results in these turbine aircraft under the 2008 Existing Conditions only being able 
to have 90, 93, and 92 percent of the maximum takeoff weight (MTOW) 
respectively.  The reduced maximum takeoff weights were also used in the Future 
No Action alternatives.  
 
For Alternative B Sponsor’s Proposed Action and Alternative D, 100 percent of 
MTOW for all aircraft was used in EDMS because these alternatives provide 
additional runway length and allow the turbine aircraft to completely fill up with fuel 
in order to reach their destination.   

                                                 
29  Runway Length Analysis, Landrum & Brown, March 2009. 
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3.5  FUEL CONSUMPTION 
 
Emissions from fuel storage and handling were based on annual fuel consumption.  
Annual fuel usage data for Jet A fuel and one hundred octane low lead (100LL) 
Aviation Gasoline (AvGas) were provided by Marin County for the 2008 Existing 
Conditions.  Fuel throughputs for future no action analysis years were projected 
using the growth in aircraft operations.  The annual fuel throughputs used for the 
No action alternatives are presented in Table 3-4. 
 
Table 3-4 
FUEL CONSUMPTION NO ACTION 
 

 
Existing 

2008 (Gallons) 
Projected 2018      No 

Action (Gallons) 
Projected 2023        No 

Action (Gallons) 

 Jet A AvGas Jet A AvGas Jet A AvGas 

January 17,300 4,648 20,335 5,463 22,702 6,099 

February 18,591 6,810 21,853 8,005 24,397 8,937 

March 19,654 7,768 23,102 9,131 25,792 10,194 

April 15,660 6,486 18,407 7,624 20,550 8,511 

May 16,500 8,521 19,395 10,016 21,653 11,182 

June 12,584 8,590 14,792 10,097 16,514 11,272 

July 12,239 7,290 14,386 8,569 16,061 9,567 

August 13,154 7,464 15,462 8,773 17,262 9,795 

September 10,774 6,278 12,664 7,379 14,139 8,238 

October 12,363 5,089 14,532 5,982 16,224 6,678 

November 7,360 3,590 8,651 4,220 9,658 4,711 

December 11,739 2,724 13,798 3,202 15,405 3,575 

Total 167,918 75,258 197,377 88,461 220,356 98,760 

Note:  Fuel consumption projections are based on Aircraft operations.  There is a 17.5% increase 
from 2008 to 2018 and a 11.6% increase from 2018 to 2023. 

Source: Marin County Airport and L&B Analysis, 2009 

 
For this analysis it was assumed the proposed longer runway in Alternative B and 
Alternative D would allow aircraft to have additional fuel onboard.  The build 
alternatives are projected to have an approximate nine percent increase of JetA fuel 
throughput over the No Action cases because the Super KingAir 300, Cessna 525 
CitationJet, and the Cessna 560 Citation Excel aircraft will not have to take a 
payload penalty and will be able to takeoff with 100% MTOW.   
 
In addition to additional fuel being used on takeoff, aircraft will be consuming more 
fuel during taxi in and taxi out on the proposed runway and taxiway extensions.  
Alternative B will have an increase in annual fuel consumption as compared to 
Alternative D because the extension of Alternative B Sponsor’s Proposed Action 
increases the distance from the central aircraft parking area to the runway ends as 
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compared to Alternative D.  Fuel usage during the additional taxi in and taxi out 
was added to the increase due to 100% MTOW to determine annual fuel 
throughputs.  The annual fuel throughputs for the build alternatives are presented 
in Table 3-5. 
 
Table 3-5 
FUEL CONSUMPTION BUILD ALTERNATIVES 
 

  Projected 2018 (Gallons) Projected 2023 (Gallons) 
  Jet A AvGas  Jet A AvGas 

Alternative B 220,780 90,105 246,484 100,477 
Alternative D  220,538 90,034 246,213 100,404 

 
Source: L&B Analysis, 2009 

 
3.6  GROUND SUPPORT EQUIPMENT 
 
Ground support equipment (GSE) is used to service aircraft between flights.  Data 
relating to GSE was obtained from the Airport.  The Airport has two fuel trucks, one 
gasoline powered, and one diesel powered.  These fuel trucks are self-contained, 
and have their own pumps, filters, hoses, and other equipment.  These GSE were 
assigned in EDMS to each aircraft.  The gasoline powered fuel truck was assigned to 
the turbine aircraft and the diesel fuel truck was assigned to the piston aircraft.  
In addition, the Airport has one diesel mowing tractor that uses less than 500 
gallons of fuel per year.  It is expected that with Alternative B or Alternative D the 
mowing tractor would consume up to 750 gallons of fuel per year.  
 
3.7  GROUND ACCESS VEHICLES 
 
Data relating to motor vehicles traversing the airport’s access roadways were 
obtained from Marin County Public Works.  Emissions were determined from ground 
access vehicles traveling on Airport Road and vehicles traveling into and out of the 
Airport’s main parking lot.  The distance traveled by ground access vehicles one 
way on Airport Road was determined to be 0.19 miles.  Vehicle Miles Traveled 
(VMT’s) were determined using the average daily traffic count on Airport Road, the 
speed limit of Airport Road (25 miles per hour), and the distance.  Future vehicle 
traffic volumes on Airport Road were projected assuming the increase in the 
number of vehicles at the Airport would be directly related to projected increases in 
aircraft annual operations.  
 
The distance traveled by ground access vehicles in parking lots was determined to 
be 0.20 miles by measuring the distance from the entrance of the main parking lot 
to the last parking place in the lot to represent a conservative emissions estimate.  
The analysis did not consider employee parking because the number of employee 
vehicle trips was determined to be insignificant and is not expected to change with 
any of the alternatives.  Average daily traffic provided in Table 3-6 accounts for 
east bound and west bound traffic; therefore, the number of ground access vehicles 
accessing the parking lot was assumed to be half of the average daily traffic or 
168 vehicles for the existing conditions.  VMT’s were determined using the average 

Page F-30



MARIN COUNTY AIRPORT -GNOSS FIELD 
AIR QUALITY TECHNICAL REPORT  FINAL 

Landrum & Brown Air Quality Technical Report 
July 2012  Page 23 

daily traffic count in parking lots, the average speed of the vehicles in the parking 
lots (10 miles per hour), and the distance.  Future vehicle traffic volumes in parking 
lots were projected assuming the increase in the number of vehicles at the Airport 
would be directly related to projected increases in aircraft annual operations. 
 
Table 3-6 
AVERAGE DAILY TRAFFIC 

 
 
 
 
 
 
 
 
 

Note:  Totals represent West Bound and East Bound traffic.  
 

Source:  Marin County Public Works and L&B Analysis, 2009 

 
Alternative B Sponsor’s Proposed Action and Alternative D would not have the 
potential to increase the number of ground access vehicles using DVO beyond the 
No Action conditions.  The Future No Action alternatives and the various build 
alternatives would have the same number of ground access vehicles on Airport 
Road and in the parking lots.  There would be no increase in VMTs or vehicle trips 
due to the Proposed Action or the build alternatives.   
 
3.8 STATIONARY SOURCES 
 
The primary sources of electrical and natural gas energy consumption at DVO 
include the administration building, the hangars, and lighting for the airfield and 
public parking areas.  The existing facilities are heated by natural gas boiler and 
cooled by electric chiller.  Stationary sources modeled in EDMS for this analysis 
included the natural gas boiler and two 12,000 gallon capacity fuel storage tanks 
(one for Jet A fuel and one for Avgas).  The fuel throughputs were converted to 
kiloliters and input into EDMS.  
 
Energy consumption for future no action analysis years were projected using the 
growth in aircraft operations.  It is assumed that the number of airport users 
increases with or without the proposed improvements.   
 
While no new buildings or hangars are proposed, both Alternative B Sponsor’s 
Proposed Action and Alternative D would increase the demand for electricity above 
the No Action alternatives due to the need to provide power to edge lighting along 
the extended runway and taxiway.   
 

 2008 2018 2023 

Airport Road 335 394 440 

Parking Lot 168 197 220 
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3.9 PARTICULATE MATTER EMISSIONS FACTORS 
 
EDMS does not contain particulate matter emissions factors for all aircraft.  For 
DVO’s specific fleet mix, EDMS only had particulate matter emissions factors for the 
Cessna 525 CitationJet and the Cessna 560 Citation Excel.  Therefore, emissions 
factors from the USEPA’s AP42 Table II-1-9 were used in the calculations of PM10

 

and PM2.5 emissions.30   
 
3.10 LEAD EMISSIONS 
 
The primary source of lead (Pb) emissions at DVO would be the combustion of 
AvGas in small piston-engine general aviation aircraft.  Turbine aircraft were 
considered to use Jet A and therefore had no lead emissions.  Single and 
multi-engine aircraft were considered to use 100LL Avgas.  EDMS does not 
currently calculate lead emissions from piston-powered aircraft, and thus, it is not a 
readily available tool for determining airport lead inventories related to aircraft 
operations.  The USEPA’s Lead Emissions from the use of leaded Aviation Gasoline 
in the US Technical Support Document was used as the basis to determine lead 
emissions at DVO for the existing conditions and the various alternatives. 31    
 
The USEPA’s methodology requires as input the number of operations of piston-
engine aircraft, fuel consumption rates by aircraft during the LTO, the concentration 
of lead in the fuel, and the retention of lead in the engine and oil.  
 
Using national averages, USEPA estimated for the National Emissions Inventory 
(NEI) that aircraft at DVO emitted 0.4 tons of lead per year during the LTO.  
However, for this air quality analysis specific data was available concerning the fleet 
mix percentages of aircraft and specific times in mode at DVO.  There are 
continuing efforts to reduce or eliminate lead from Avgas for piston engine 
aircraft. Lead emissions for future years would be less than calculated in this 
EIS if the amount of lead in Avgas is reduced or eliminated. 
 
3.11  ROG vs. TOG 
 
Reactive organic gases (ROG) are a subset of total organic gases (TOG), where TOG 
is multiplied by the fraction of reactive organic gases (FROG) to obtain ROG.  The 
EDMS computer program provides an accounting of TOG, the larger set of organic 
gases, versus ROG.  Therefore, for the purposes of this analysis, TOG will be 
assumed to reflect ROG. 

                                                 
30  USEPA.  AP 42 Supplement A to Compilation of Air Pollutant Emission Factors Volume II: Mobile 

Sources. Table II-1-9 Emission factors per aircraft per landing/takeoff cycle-civil aircraft.  
January 1991.  

31  USEPA.  Lead Emissions from the Use of Leaded Aviation Gasoline in the United States. Technical 
Support Document . EPA420-R-08-020. October 2008. 
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4. EXISTING CONDITIONS 
 
An emission inventory was prepared for the Existing Conditions (2008) using the 
FAA Emissions and Dispersion Modeling System (EDMS), version 5.1.  The model 
estimates the rate of emissions of the criteria and precursor pollutants in short tons 
per year.   
 
The primary sources of air emissions at airports are aircraft, ground support 
equipment (GSE), stationary sources, and ground access vehicles traveling on 
roadways and in parking facilities.  The results of the emission inventory are 
provided in Table 4-1.  The greatest overall emission contribution comes from 
aircraft operations, which represent 82.9 percent of total emissions in 2008.  
Emissions of Pb, PM10 and PM2.5 are also produced primarily by aircraft engines.  
Stationary sources account for 15.7 percent of total emissions in 2008.   
 
Table 4-1 
EXISTING CONDITIONS (2008) EMISSIONS INVENTORY 
 

EMISSION ANNUAL EMISSIONS  
SOURCES (tons per year) 

  CO VOC TOG NOx SOx PM10 PM2.5 Pb 
Aircraft 147.50 10.70 11.09 1.04 0.41 9.54 9.54 0.11 

GSE 0.69 0.16 0.17 1.14 0.04 0.03 0.03 NA 
GAV in Parking 

Facilities 0.32 0.04 0.05 0.04 0.00 0.00 0.00 NA 
GAV on Roadways 0.26 0.02 0.02 0.04 0.00 0.00 0.00 NA 
Stationary Sources 0.52 17.08 17.16 1.22 0.00 0.05 0.05 NA 

TOTAL 149.30 28.00 28.49 3.48 0.46 9.62 9.62 0.11 

CO: Carbon Monoxide 
VOC: Volatile Organic Compounds 
TOG: Total Organic Gases 
NOx: Nitrogen Oxides 
SOx: Sulfur Oxides 
PM10: Course particulate matter 
PM2.5: Fine particulate matter 
Pb: Lead 
GSE: Ground Service Equipment 
GAV: Ground Access Vehicles 
Total emissions may not sum exactly due to rounding. 
NA = Not applicable 
Source:  EDMS ver. 5.1, L&B Analysis, 2009. 
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4.1 GREENHOUSE GAS EMISSIONS 
 
According to most international reviews, aviation emissions comprise a small but 
potentially important percentage of human made greenhouse gases and other 
emissions that contribute to global warming. 
 
Greenhouse gases are gases that trap heat in the earth's atmosphere as shown in 
Figure 4, Greenhouse Effect.  Both naturally occurring and man-made 
greenhouse gases primarily include water vapor (H2O), carbon dioxide (CO2), 
methane (CH4), and nitrous oxide (N2O).  Sources that require fuel or power at an 
airport are the primary sources that would generate greenhouse gases.  Aircraft are 
probably the most often cited air pollutant source, but they produce the same types 
of emissions as ground access vehicles (GAV).  
 
Figure 4 
GREENHOUSE EFFECT 
 

 
Source: U.S. EPA.  

 
Different chemical species that are emitted such as CO2, CH4, and N2O have a 
different effect on climate.  The equivalency method is a way to show relative 
impacts on climate change of different chemical species.  Carbon Dioxide equivalent 
(CO2e) for this analysis was calculated using global warming potential (GWP) 
factors provided by the Intergovernmental Panel on Climate Control’s Fourth 
Assessment Report.  CO2e are reported in annual metric tons.  
 
The results of the GHG emission inventory are provided in Table 4-2. 
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Table 4-2 
EXISTING CONDITIONS (2008) GHG EMISSIONS INVENTORY 
 

Owning/Controlling 
Entity 

Emissions 
Sources 

ANNUAL EMISSIONS 

(short tons per year) 

CO2 CH4 N2O 

Tenants Aircraft Cruise 1,462.92  0.24  0.04  
Aircraft LTO 998.88  0.40  0.02  

Public GAV Roadways 9.50  0.0003  0.0001  
GAV Parking Lots 5.21  0.0011  0.0015  

Airport Operator Stationary Sources 32.36  0.001  0.0003  
Grand Total 2,508.86  0.64  0.07  

LTO: Landing Takeoff Cycle 
GAV: Ground Access Vehicles 
CO2: Carbon Dioxide 
CH4: Methane 
N20: Nitrogen Dioxide (nitrous oxide) 
Total emissions may not sum exactly due to rounding. 
Source:   EDMS ver. 5.1, L&B Analysis, 2009. 
 
In order to determine CO2 equivalent all emissions sources were summed.  Totals 
were converted from short to metric tons (1 short ton = 0.907184 metric tons) and 
then multiplied by the Global Warming Potential provided in the IPCC Fourth 
Assessment Report.  The results are provided in Table 4-3. 
 
Table 4-3 
EXISTING CONDITIONS (2008) CO2 EQUIVALENT 

 

 

 

GAV: Ground Access Vehicles 
GWP: Global Warming Potential 
CO2e: Carbon Dioxide equivalent 
CO2: Carbon Dioxide 
CH4: Methane 
N20: Nitrogen Dioxide (nitrous oxide) 
Total emissions may not sum exactly due to rounding. 
Source:  IPCC Fourth Assessment Report and L&B Analysis, 2009 

Metrics 
Annual Metric Tons 

 
CO2 

 
CH4 

 
N2O 

Aircraft 2,233.30 0.58 0.06 
GAV 13.34 0.00 0.00 

Stationary Sources 29.36 0.00 0.00 

GWP100 1.00 25.00 298.00 

CO2e 2,276.00 14.44 18.09 
Total 2,308.93 
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4.2 HAZARDOUS AIR POLLUTANTS 
 
Hazardous air pollutants (HAPs) are gaseous organic and inorganic chemicals, 
compounds, and particulate matter that may be carcinogenic (known or suspected 
to cause cancer) or non-carcinogenic (known or suspected to cause other adverse 
health effects).  These substances are believed to cause unique exposure risks 
because of the innate toxicity of each substance.  The 188 substances listed in CAA 
Section 112 have a variety of toxic effects causing major health concerns relating 
to, among others, the nervous and reproductive systems, and lung and liver 
diseases.   
 
The health effects from exposure to HAPs in the ambient air are influenced by the 
regional meteorology.  Higher winds have a tendency to dilute the vaporized 
pollutants downwind but may also increase the volatilization rate of some liquids.32  
Greater wind speeds may also increase the concentration of nonvolatile 
contaminants absorbed and adsorbed33 to soil and dust.  Atmospheric instability, 
which relates to vertical motions in the air, may increase the dispersion of 
contaminants throughout various vertical levels whereas downwind contaminant 
concentrations are usually higher when stable atmospheric conditions exist.  
Precipitation reduces overall airborne contaminants by removing the particles from 
the air and volatile contaminants emit at lower rates from wet soil than from dry 
soil.  In addition, solar radiation and temperature can also affect the volatilization of 
liquids.  When considering the parameters that affect the formation and dispersion 
of HAPs, it is clear that health effects from HAP emissions is appropriately assessed 
on a regional level and not confined to a project-level analysis of a single source. 
 
EDMS currently calculates emissions for 394 speciated hydrocarbons.  From the 
394 speciated hydrocarbons 45 of them are considered to be HAPs, while the rest 
are non-toxic compounds.  The FAA has identified 19 HAPs related to aircraft 
operations.  These 19 HAPS are presented in Table 4-4.   

                                                 
32  Keith, Lawrence H., et al., Handbook of Air Toxics – Sampling, Analysis, and Properties, 1995. 
33  A substance that is attracted to a surface and remains concentrated on the surface is adsorbed, 

whereas absorption occurs when the substance is not only retained on the surface but also passes 
through the surface to become distributed throughout. 
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Table 4-4 
EXISTING CONDITIONS (2008) HAPS EMISSIONS INVENTORY 
 

TYPES OF HAZARDOUS 
AIR POLLUTANTS 

ANNUAL HAP EMISSIONS BY SOURCE 
(tons per year) 

Aircraft 
Ground 
Access 

Vehicles 
GSE Stationary 

Sources Total 

1,3-butadiene 0.176 0.000 N/A N/A 0.176 
2-methylnaphthalene 0.017 N/A N/A N/A 0.017 
Acetaldehyde 0.454 0.000 0.003 N/A 0.457 
Acetone 0.099 N/A N/A N/A 0.099 
Acrolein 0.250 0.000 N/A N/A 0.250 
Benzaldehyde 0.051 N/A 0.001 N/A 0.052 
Benzene 0.181 0.002 0.001 0.556 0.740 
Ethylbenzene 0.018 N/A 0.000 0.683 0.701 
Formaldehyde 1.347 0.000 0.008 0.006 1.361 
Isopropylbenzene (cumene) 0.000 N/A N/A 0.055 0.055 
Methyl alcohol 0.149 N/A N/A N/A 0.149 
Methyl naphthalenes 0.010 N/A N/A 0.107 0.117 
N-heptane 0.007 N/A 0.001 0.315 0.323 
Naphthalene 0.057 N/A N/A 0.134 0.191 
Phenol (carbolic acid) 0.065 N/A N/A N/A 0.065 
Propionaldehyde 0.081 N/A 0.002 N/A 0.083 
Styrene 0.034 N/A N/A 0.029 0.063 
Toluene 0.064 N/A 0.002 2.560 2.626 
Xylene 0.047 N/A 0.002 3.637 3.686 

N/A = Not Applicable 
GSE = Ground Support Equipment 
Xylene is assumed to be the sum of O-xylene, M-xylene, and M & P-xylene. 
Total emissions may not sum exactly due to rounding. 
Source:   EDMS ver. 5.1 Landrum & Brown Analysis, 2009.  
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5. CONSTRUCTION 
 
In accordance with Federal Aviation Administration (FAA) Order 1050.1E, 
Environmental Impacts: Policies and Procedures, the impacts to the environment 
due to construction activities must be assessed when preparing an EIS.  
Construction impacts are commonly short-term and temporary in nature.  
In addition BAAQMD regulations require an assessment of construction emissions.  
An inventory of emissions from the use of construction equipment was prepared 
using the computer model URBEMIS 2007, version 9.2.4.  The model uses the 
California Air Resources Board's EMFAC2007 model for on-road vehicle emissions 
and the OFFROAD2007 model for off-road vehicle emissions. 
 
5.1 PHASING 
 
Final engineering for Alternative B Sponsor’s Proposed Action is not complete.  
Therefore, the analysis of construction emissions was based on estimates included 
in a preliminary design report34 prepared for Marin County.  The preliminary 
estimates based on FAA criteria contained in AC 150-5320-6D, Airport Pavement 
Design and Evaluation, provided the quantity of construction materials likely to be 
involved in the construction of Alternative B Sponsor’s Proposed Action.   
 
Construction of Alternative B Sponsor’s Proposed Action would only occur after the 
Draft EIS/EIR and Final EIS/EIR are publicly released and when FAA and Marin 
County have issued a decision.  The preliminary design report did not provide a 
schedule for construction.  Therefore, for the purposes of this air quality analysis 
and to estimate emissions, a preliminary schedule was developed.35  An actual 
construction schedule would be developed upon final engineering.   
 
Gnoss Field is situated on reclaimed marshlands which lie on the eastern flank of 
low lying coastal foothills.  The Airport site and properties to the north of it are 
nearly flat with elevations close to sea level.  Several meandering sloughs and 
excavated drainage channels are adjacent to the site and connect with the 
Petaluma River to the east.  A system of levees with pumps for flood protection 
surrounds the site.   
 
The drainage system for the existing Airport consists of ditches around the airfield 
inside the perimeter levees, as well as ditches outside the levees.  The airport has 
been designed so runoff will flow by gravity to ditches along the perimeter of the 
runway and operation areas.  The interior ditches on the west side of the runway 
flow northwest, continue around the north end of the runway, and flow southeast to 
an area near the existing windsock.  The interior ditches on the south end of the 
Airport flow north to the junction near the windsock.  From this point, the flows join 
and move east towards the Petaluma River.  The water leaves the Airport through a 
culvert in the perimeter levee.  The water is eventually pumped into the Black John 
                                                 
34  Preliminary Design Report Runway Extension Gnoss Field Marin County, California FAA AIP Project 

No.  3-06-0167-08.  Cortright & Seibold, December 20, 2002. 
35   An 18-month construction schedule was developed by Landrum & Brown based on airport 

construction projects of similar size and scope that were successfully reviewed in previous airport 
environmental documents. 
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Slough and then to the Petaluma River.  The 20 horsepower pump with a capacity 
of one acre foot per hour is owned, operated, and maintained by Rancho Del 
Pantoano.  A drainage agreement is maintained between Marin County and the 
private property owners under which the County contributes toward the cost of 
operation and maintenance.  
 
According to the preliminary design36 it is estimated that adding the 1,100-foot 
runway extension will not overload the existing airfield ditch system under 
reasonably expected average rainfall amounts.  However, extension of the levees to 
the northwest to contain the 1,100-foot runway extension will cut off one of the 
major natural drainage courses across the site.  In order to avoid the levees diking 
this flow, an outside perimeter ditch would need to be constructed in both 
Alternative B and Alternative D to redirect the surface flow around the extended 
north end of the levee.  This ditch would reconnect with natural drainage courses 
down stream from the Airport levee system so surface water may continue from 
west to east toward the Petaluma River. 
 
Construction of Alternative B Sponsor’s Proposed Action and Alternative D would 
cause temporary emissions due to the use of construction equipment for the 
following phases.   
 
Phase 1 - Drainage Ditch and Levee Realignment /Extension (Duration 5 
months)  
 
Neither the southern Runway Safety Area (RSA) construction for Alternative B nor 
the runway extension to the south in Alternative D is expected to impact the 
drainage or levee system on the Runway 31 end.  However, both Alternative B 
Sponsor’s Proposed Action and Alternative D would require the realignment and 
extension of the drainage ditch and levee system around the north end of the 
airport.  It is assumed that construction would include excavation of the new 
drainage ditch to a maximum depth of two feet.  Material excavated from the 
drainage ditch extension would be used as fill for the new levee system.  
 
The total project area to be disturbed is estimated to be 28.90 acres for Alternative 
B Sponsor’s Proposed Action and 30.55 acres for Alternative D with the maximum 
area to be disturbed per day estimated to be 7.23 acres and 7.64 acres respectively 
(based upon 25% of total area being disturbed at any one time).37  Extension of the 
perimeter levees would require 50,000 cubic yards of compacted fill to be imported.  
These estimated fill volumes do not include an allowance for settlement and/or 
consolidation as the new material would be placed over existing bay mud.   
 

                                                 
36  Preliminary Design Report Runway Extension Gnoss Field Marin County, California FAA AIP Project 

No.  3-06-0167-08.  Cortright & Seibold, December 20, 2002. 
37   Sacramento Metropolitan Air Quality Management District (SMAQMD) recommends estimating 

“maximum daily acreage disturbed” at 25 percent of the total acreage unless the project is less 
than 10 acres.  For projects that are less than 10 acres, SMAQMD assumes the contractor will 
actually construct the whole site concurrently.  Therefore, for those projects, “maximum daily 
acreage disturbed” should equal total project acreage. 
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Therefore the total estimated fill for the levee realignment/extension was estimated 
at 72,513 cy for Alternative B Sponsor’s Proposed Action and 72,787 cy for 
Alternative D.   
 
Phase 2- Earthwork/ Import of Fill material (Duration 5 months) 
 
The total project area to be disturbed is estimated to be the same as for the 
Drainage Ditch and Levee Realignment /Extension (28.90 acres for Alternative B 
Sponsor’s Proposed Action and 30.55 acres for Alternative D).  The amount of fill 
material to be imported for the runway extension was determined from the design 
profile, the pavement structural section width, and side slopes required to meet 
FAA design standards and the existing site topography.  The net finished volume of 
fill compacted-in-place calculated in the preliminary design report for both the 
runway and parallel taxiway construction is approximately 45,000 cy.  It is 
expected that fill settlement and/or bay mud consolidation could require an 
additional 25% to 50% of fill.  Therefore the total estimated fill for the earthwork 
was estimated at 67,500 cy. 
 
Phase 3 – Fine site grading/ Extension of Utilities (Duration 2 months) 
 
The total project area to be fine graded is estimated to be the same as for the 
earthwork (28.90 acres for Alternative B Sponsor’s Proposed Action and 30.55 
acres for Alternative D).  No fill material for Alternative B and Alternative D would 
be imported during fine site grading.  During this phase construction would include 
trenching and backfill for the utilities (additional runway lighting).  
 
Phase 4 – Preparation of sub base (Duration 1.5 months) 
 
The area to be disturbed was calculated by using the proposed runway and taxiway 
length (1,100 feet), the proposed runway width (75 feet), the taxiway width 
(35 feet), and the RSA areas (240 feet by 75 feet for one RSA).  Ten percent was 
added to the areas in order to be conservative.  Alternative B and Alternative D 
would have the same sub base prep area because the overall runway and taxiway 
extension lengths and widths are the same. The total project area to be disturbed is 
estimated to be 4.0 acres with the maximum area to be disturbed per day 
estimated to be 4.0 acres.38  The preliminary design report calculated the sub base 
could be prepared with one foot of aggregate material.  Preparation of the sub base 
would require 8,368 cubic yards39 of aggregate to be imported.  
 

                                                 
38  Sacramento Metropolitan Air Quality Management District (SMAQMD) recommends estimating 

“maximum daily acreage disturbed” at 25 percent of the total acreage unless the project is less 
than 10 acres.  For projects that are less than 10 acres, SMAQMD assumes the contractor will 
actually construct the whole site concurrently.  Therefore, for those projects, “maximum daily 
acreage disturbed” should equal total project acreage. 

39  Preliminary Design Report Runway Extension Gnoss Field Marin County, California FAA AIP Project 
No.  3-06-0167-08.  Cortright & Seibold dated December 20, 2002 reports 5,800 cy of aggregate 
for sub base.  
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Phase 5 – Preparation of base (Duration 1.5 months) 
 
The area to be disturbed was calculated the same as for the preparation of the sub 
base.  Alternative B and Alternative D would have the same base prep area because 
the overall runway and taxiway extension lengths and widths are the same.  
The preliminary design report calculated the base could be prepared with 0.5 foot of 
aggregate material.  Preparation of the sub base would require 4,184 cubic yards40 
of aggregate to be imported.  
 
Phase 6 – Runway, Taxiway, and RSA Paving (Duration 3 months) 
 
After the preparation of the base is complete, application of up to 0.2 feet of 
asphalt overlay (surface coat paving) would commence.  The area to be disturbed 
was calculated the same as for the preparation of the sub base.  The total project 
area to be disturbed for Alternative B is estimated to be 4.0 acres. 
 
Alternative D would require additional paving since the existing access roadway 
must be relocated to clear the object free area.  Only an estimated 455 feet of the 
access road would need to be relocated.  Therefore the total acreage to be paved 
for Alternative D is 4.1 acres.   
 
Completion of all phases would involve using typical construction vehicles.  
The number of vehicles would vary due to project timing, funding, budget 
constraints, weather, scope of work, and other unforeseen factors, but the types of 
equipment would remain relatively constant.  Equipment common to all of the 
phases would be tractor loaders/backhoes, rubber tired bulldozers, dump trucks, 
excavators, trenchers, graders, pavers, rollers, and water trucks.   
 

                                                 
40  Preliminary Design Report Runway Extension Gnoss Field Marin County, California FAA AIP Project 

No.  3-06-0167-08.  Cortright & Seibold dated December 20, 2002 reports 2,900 cy of aggregate 
for base.  
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5.2 CONSTRUCTION EMISSIONS 
 
The daily construction emissions for each phase of Alternative B Sponsor’s Proposed 
Action construction are provided in Table 5-1.  The maximum daily construction 
emission for the entire project is listed in bold. 
 
Table 5-1 
ALTERNATIVE B MAXIMUM DAILY CONSTRUCTION EMISSIONS  
 

EMISSION SOURCES MAXIMUM DAILY CONSTRUCTION 
EMISSIONS (Pounds per day) 

  ROG NOx PM10  PM2.5 

BAAQMD Threshold 54 54 82 54 

Phase 1 Drainage Ditch 
and Levee 

Realignment/Extension  3.85 34.96 1.52 1.40 

Phase 2 Earthwork/Fill 
Material 4.10 36.36 1.67 1.54 

Phase 3 Fine Site 
Grading /  Extension of 

Utilities 4.85 37.15 1.92 1.76 
Phase 4 Sub base Prep 3.39 28.07 1.36 1.25 

Phase 5 Base Prep 3.15 24.87 1.25 1.15 

Phase 6 
Runway/Taxiway/RSA 

Paving  2.03 11.71 0.96 0.88 
 

ROG: Reactive Organic Gases 
NOx: Nitrogen Oxides 
PM10: Course particulate matter 
PM2.5: Fine particulate matter 
RSA:  Runway Safety Area 
Note: The daily maximum emissions for PM10 and PM2.5 are for construction exhaust emissions only.  
Source:   URBEMIS ver 9.2.4, L&B Analysis, 2009. 
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The construction emissions inventory for Alternative B Sponsor’s Proposed Action is 
provided in Table 5-2. 
 
Table 5-2 
ALTERNATIVE B CONSTRUCTION EMISSIONS INVENTORY 
 

EMISSION CONSTRUCTION EMISSIONS  
SOURCES (tons per year) 

  CO VOC ROG NOx SOx PM10 PM2.5 

Federal Threshold 100 100 NA 100 100 NA 100 

BAAQMD Threshold NA NA 10 10 NA 15 10 

Phase 1 Drainage Ditch 
and Levee 

Realignment/Extension  1.04 NA 0.21 1.89 0.00 0.08 0.08 

Phase 2 Earthwork/Fill 
Material 1.12 NA 0.23 2.00 0.00 0.09 0.08 

Phase 3 Fine Site 
Grading /  Extension of 

Utilities 0.48 NA 0.10 0.80 0.00 0.04 0.04 
Year 1 Sub Total  2.64 NA 0.54 4.69 0.00 0.22 0.20 

Phase 4 Sub base Prep 0.28 NA 0.05 0.45 0.00 0.02 0.02 
Phase 5 Base Prep 0.26 NA 0.05 0.40 0.00 0.02 0.02 

Phase 6 
Runway/Taxiway/RSA 

Paving  0.29 NA 0.07 0.38 0.00 0.03 0.03 

Year 2 Sub Total  0.83 NA 0.17 1.23 0.00 0.07 0.07 

CO: Carbon monoxide 
VOC: Volatile Organic Compounds 
TOG: Total Organic Gases 
NOx: Nitrogen Oxides 
SOx: Sulfur Oxides 
PM10: Course particulate matter 
PM2.5: Fine particulate matter 
RSA:  Runway Safety Area 
Total emissions may not sum exactly due to rounding. 
NA=Not applicable 
Note: PM10 and PM2.5 values are for construction exhaust emissions only. 
Source:   URBEMIS ver 9.2.4, L&B Analysis, 2009. 
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The daily construction emissions for each phase of Alternative D construction are 
provided in Table 5-3.  The maximum daily construction emission for the entire 
project is listed in bold.  
 
Table 5-3 
ALTERNATIVE D MAXIMUM DAILY CONSTRUCTION EMISSIONS 
 

EMISSION SOURCES MAXIMUM DAILY CONSTRUCTION 
EMISSIONS (Pounds per day) 

  ROG NOx PM10  PM2.5  

BAAQMD Threshold 54 54 82 54 

Phase 1 Drainage Ditch 
and Levee 

Realignment/Extension  3.85 35.01 1.52 1.40 
Phase 2 Earthwork/Fill 

Material 4.10 36.36 1.67 1.54 

Phase 3 Fine Site 
Grading /  Extension of 

Utilities 4.85 37.15 1.92 1.76 
Phase 4 Sub base Prep 3.39 28.07 1.36 1.25 

Phase 5 Base Prep 3.15 24.87 1.25 1.15 
Phase 6 

Runway/Taxiway/RSA 
Paving  2.03 11.71 0.96 0.88 

ROG: Reactive Organic Gases 
NOx: Nitrogen Oxides 
PM10: Course particulate matter 
PM2.5: Fine particulate matter 
RSA:  Runway Safety Area 
Note: The daily maximum emissions for PM10 and PM2.5 are for construction exhaust emissions only.  
Source:   URBEMIS ver 9.2.4, L&B Analysis, 2009. 
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The construction emissions inventory for Alternative D is provided in Table 5-4. 
 
Table 5-4 
ALTERNATIVE D CONSTRUCTION EMISSIONS INVENTORY 
 

EMISSION CONSTRUCTION EMISSIONS  
SOURCES (tons per year) 

  CO VOC ROG NOx SOx PM10 PM2.5 

Federal Threshold 100 100 NA 100 100 NA 100 

BAAQMD Threshold NA NA 10 10 NA 15 10 

Phase 1 Drainage 
Ditch and Levee 
Realignment/ 

Extension  1.04 NA 0.21 1.89 0.00 0.08 0.08 

Phase 2 Earthwork/Fill 
Material 1.12 NA 0.23 2.00 0.00 0.09 0.08 

Phase 3 Fine Site 
Grading /  Extension of 

Utilities 0.48 NA 0.10 0.80 0.00 0.04 0.04 
Year 1 Sub Total  2.64 NA 0.54 4.69 0.00 0.22 0.20 

Phase 4 Sub base Prep 0.28 NA 0.05 0.45 0.00 0.02 0.02 
Phase 5 Base Prep 0.26 NA 0.05 0.40 0.00 0.02 0.02 

Phase 6 
Runway/Taxiway/RSA 

Paving  0.29 NA 0.07 0.38 0.00 0.03 0.03 
Year 2 Sub Total  0.83 NA 0.17 1.23 0.00 0.07 0.07 

CO: Carbon Monoxide 
VOC: Volatile Organic Compounds 
TOG: Total Organic Gases 
NOx: Nitrogen Oxides 
SOx: Sulfur Oxides 
PM10: Course particulate matter 
PM2.5: Fine particulate matter 
Pb: Lead 
RSA:  Runway Safety Area 
Total emissions may not sum exactly due to rounding. 
NA=Not applicable 
Note: PM10 and PM2.5 values are for construction exhaust emissions only. 
Source:   URBEMIS ver 9.2.4, L&B Analysis, 2009. 

 
5.3 MITIGATION 
 
While the construction activity due to the Alternative B or D would not exceed CAA 
or BAAQMD thresholds for significance, fugitive dust would be generated during 
project construction which has the potential to affect open space areas and 
adjacent and nearby properties.  
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5.3.1 BAAQMD Mitigation Measures 
 
The BAAQMD recommends the use of the following basic construction mitigation 
measures whether or not construction related emissions exceed applicable 
thresholds of significance including: 
 

 All exposed surfaces (e.g., parking areas, staging areas, soil piles, graded 
areas, and unpaved access roads) shall be watered two times per day. 

 All haul trucks transporting soil, sand, or other loose material off-site shall be 
covered. 

 All visible mud or dirt track-out onto adjacent public roads shall be removed 
using wet power vacuum street sweepers at least once per day.  The use of 
dry power sweeping is prohibited. 

 All vehicle speeds on unpaved roads shall be limited to 15 mph. 
 All roadways, driveways, and sidewalks to be paved shall be completed as 

soon as possible. 
 Building pads shall be laid as soon as possible after grading unless seeding or 

soil binders are used. 
 Idling times shall be minimized either by shutting equipment off when not in 

use or reducing the maximum idling time to 5 minutes (as required by the 
California airborne toxics control measure Title 13, Section 2485 of California 
Code of Regulations [CCR]). Clear signage shall be provided for construction 
workers at all access points. 

 All construction equipment shall be maintained and properly tuned in 
accordance with manufacturer’s specifications.  All equipment shall be 
checked by a certified mechanic and determined to be running in proper 
condition prior to operation. 

 Post a publicly visible sign with the telephone number and person to contact 
at the Lead Agency regarding dust complaints.  This person shall respond 
and take corrective action within 48 hours.  The Air District’s phone number 
shall also be visible to ensure compliance with applicable regulations. 

 
5.3.2 Federal Mitigation Measures 
 
In addition to the BAAQMD mitigation measures,  Marin County shall ensure that all 
possible measures would be taken to reduce fugitive emissions during construction 
by requiring the construction contractor to submit a proposed method of erosion 
and dust control, and disposal of waste materials pursuant to guidelines included in 
FAA, Standards for Specifying Construction of Airports41 including:  
 

 Exposing the minimum area of erodible earth.  
 Applying temporary mulch with or without seeding.  
 Using water sprinkler trucks.  
 Using covered haul trucks.  
 Using dust palliatives or penetration asphalt on haul roads.  
 Using plastic sheet coverings. 

                                                 
41  FAA, Standards for Specifying Construction of Airports, Item P-156, Temporary Air and Water 

Pollution, Soil Erosion, and Siltation Control, AC 150/5370-10E (September 30, 2009). 
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6. MODELING RESULTS 
 
6.1 2018 ALTERNATIVE A: NO ACTION 
 
Alternative A is the No Action alternative for 2018.  Airport physical conditions such 
as the airfield configuration are assumed to be unchanged and therefore consistent 
with the 2008 Existing Conditions.  However, with or without the development of a 
runway alternative, air traffic is projected to increase each year and by 2018 the 
number of annual aircraft operations will be higher as compared to 2008 Existing 
Conditions.  As such, the higher number of annual aircraft operations in 2018 would 
increase emissions due to aircraft as compared to 2008 Existing Conditions. 
 
The inventory for this alternative provided in Table 6.1-1 shows the greatest 
overall emission contribution comes from aircraft operations, which represent 85.6 
percent of total emissions.  Emissions of Pb, PM10 and PM2.5 are also produced 
primarily by aircraft engines.  Stationary sources account for 13.9 percent of total 
emissions.   
 
Table 6.1-1 
ALTERNATIVE A (2018) EMISSIONS INVENTORY 
 

EMISSION ANNUAL EMISSIONS  
SOURCES (tons per year) 

  CO VOC TOG NOx SOx PM10 PM2.5 Pb 
Aircraft 173.36 12.57 13.04 1.22 0.49 11.21 11.21 0.13 

GSE 0.52 0.08 0.08 0.19 0.01 0.01 0.01 NA 

GAV in Parking 
Facilities 0.25 0.03 0.03 0.02 0.00 0.00 0.00 NA 

GAV on Roadways 0.21 0.01 0.01 0.02 0.00 0.00 0.00 NA 
Stationary Sources 0.52 17.13 17.21 1.22 0.00 0.05 0.05 NA 

TOTAL 174.87 29.82 30.37 2.67 0.50 11.27 11.27 0.13 

CO: Carbon Monoxide 
VOC: Volatile Organic Compounds 
TOG: Total Organic Gases 
NOx: Nitrogen Oxides 
SOx: Sulfur Oxides 
PM10: Course particulate matter 
PM2.5: Fine particulate matter 
Pb: Lead 
GSE: Ground Service Equipment 
GAV: Ground Access Vehicles 
Total emissions may not sum exactly due to rounding. 
Source:  EDMS ver. 5.1 Landrum & Brown Analysis, 2009 
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The results of the GHG emission inventory for this alternative are provided in 
Table 6.1-2. 
 
Table 6.1-2 
ALTERNATIVE A (2018) GHG EMISSIONS INVENTORY 
 

Owning/Controlling 
Entity 

Emissions 
Sources 

ANNUAL EMISSIONS 

(tons per year) 

CO2 CH4 N2O 

Tenants Aircraft Cruise 1,719.70  0.28  0.05  
Aircraft LTO 1,173.99  0.47  0.03  

Public GAV Roadways 11.16  0.0005  0.0001  
GAV Parking Lots 6.12  0.0013  0.0019  

Airport Operator Stationary Sources 36.57  0.002  0.0003  
Grand Total 2,947.55  0.75  0.08  

LTO: Landing Takeoff Cycle 
GAV: Ground Access Vehicles 
CO2: Carbon Dioxide 
CH4: Methane 
N20: Nitrogen Dioxide (nitrous oxide) 
Total emissions may not sum exactly due to rounding. 
Source:   EDMS ver. 5.1, L&B Analysis, 2009. 
 
In order to determine CO2 equivalent all emissions sources were summed.  Totals 
were converted from short to metric tons (1 short ton = 0.907184 metric tons) and 
then multiplied by the Global Warming Potential provided in the IPCC Fourth 
Assessment Report.  The results are provided in Table 6.1-3. 
 
Table 6.1-3 
ALTERNATIVE A (2018) CO2 EQUIVALENT 
 
 

Metrics Annual Metric Tons 
CO2 CH4 N2O 

Aircraft 2,625.11 0.68 0.07 
GAV 15.68 0.00 0.00 
Stationary Sources 33.18 0.00 0.00 

GWP100 1.00 25.00 298.00 

CO2e 2,673.97 17.00 21.77 
Total 2,712.74 

GAV: Ground Access Vehicles 
GWP: Global Warming Potential 
CO2e: Carbon Dioxide equivalent 
CO2: Carbon Dioxide 
CH4: Methane 
N20: Nitrogen Dioxide (nitrous oxide) 
Total emissions may not sum exactly due to rounding. 
Source: IPCC Fourth Assessment Report and L&B Analysis, 2009 
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The HAP inventory for this alternative is provided in Table 6.1-4.  This inventory is 
provided for disclosure purposes only and should not be relied on as an 
interpretation of health risks, should not be compared to other sources of HAPs in 
the region, or compared to HAP emissions reported for other airports. 
 
Table 6.1-4 
ALTERNATIVE A (2018) HAPS EMISSIONS INVENTORY 
 

TYPES OF HAZARDOUS 
AIR POLLUTANTS 

ANNUAL HAP EMISSIONS BY SOURCE 
(tons per year) 

Aircraft Motor 
Vehicles GSE Stationary 

Sources Total 

1,3-butadiene 0.207 0.000 N/A N/A 0.207 
2-methylnaphthalene 0.020 N/A N/A N/A 0.020 
Acetaldehyde 0.533 0.000 0.002 N/A 0.535 
Acetone 0.116 N/A N/A N/A 0.116 
Acrolein 0.294 0.000 N/A N/A 0.294 
Benzaldehyde 0.060 N/A 0.000 N/A 0.060 
Benzene 0.212 0.001 0.000 0.557 0.770 
Ethylbenzene 0.021 N/A 0.000 0.685 0.706 
Formaldehyde 1.583 0.000 0.005 0.006 1.594 
Isopropylbenzene (cumene) 0.000 N/A N/A 0.056 0.056 
Methyl alcohol 0.175 N/A N/A N/A 0.175 
Methyl naphthalenes 0.012 N/A N/A 0.108 0.120 
N-heptane 0.008 N/A 0.000 0.316 0.324 
Naphthalene 0.067 N/A N/A 0.135 0.202 
Phenol (carbolic acid) 0.076 N/A N/A N/A 0.076 
Propionaldehyde 0.095 N/A 0.001 N/A 0.096 
Styrene 0.040 N/A N/A 0.029 0.069 
Toluene 0.076 N/A 0.001 2.568 2.645 
Xylene 0.056 N/A 0.000 3.648 3.704 

GSE = Ground Support Equipment 
N/A = Not Applicable 
Xylene is assumed to be the sum of O-xylene, M-xylene, and M & P-xylene. 
Total emissions may not sum exactly due to rounding. 
Source:  EDMS ver. 5.1 Landrum & Brown Analysis, 2009.  
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6.2 2018 ALTERNATIVE B: SPONSOR’S PROPOSED PROJECT 
 
Alternative B is the Sponsor’s Proposed Project and includes the 1,100 foot 
extension of Runway 13/31 to the northwest.  With or without the implementation 
of this alternative the number of annual aircraft operations for Alternative B would 
be the same as for the 2018 Alternative A (No Action).  The annual number of 
ground access vehicles in parking lots and on roadways would also be the same as 
for the 2018 Alternative A (No Action).  However, emissions due to aircraft will 
change as compared to the 2018 Alternative A (No Action) because the extension of 
the runway will cause a change in taxi time.  This alternative will result in an 
increase in average aircraft taxi time as compared to the 2018 Alternative A 
(No Action).  Longer taxi times increase annual aircraft emissions. 
The inventory for this alternative provided in Table 6.2-1 shows the greatest 
overall emission contribution comes from aircraft operations, which represent 86.1 
percent of total emissions.  Emissions of Pb, PM10 and PM2.5 are also produced 
primarily by aircraft engines.  Stationary sources account for 13.4 percent of total 
emissions.   
 
Table 6.2-1 
ALTERNATIVE B (2018) EMISSIONS INVENTORY 
 

EMISSION ANNUAL EMISSIONS  
SOURCES (tons per year) 

  CO VOC TOG NOx SOx PM10 PM2.5 Pb 
Aircraft 179.54 14.40 14.90 1.32 0.53 11.24 11.24 0.13 

GSE 0.52 0.08 0.08 0.19 0.01 0.01 0.01 NA 

GAV in Parking 
Facilities 0.25 0.03 0.03 0.02 0.00 0.00 0.00 NA 

GAV on Roadways 0.21 0.01 0.01 0.02 0.00 0.00 0.00 NA 
Stationary Sources 0.52 17.14 17.22 1.22 0.00 0.05 0.05 NA 

TOTAL 181.05 31.66 32.24 2.77 0.54 11.30 11.30 0.13 

CO: Carbon Monoxide 
VOC: Volatile Organic Compounds 
TOG: Total Organic Gases 
NOx: Nitrogen Oxides 
SOx: Sulfur Oxides 
PM10: Course particulate matter 
PM2.5: Fine particulate matter 
Pb: Lead 
GSE: Ground Service Equipment 
GAV: Ground Access Vehicles 
Total emissions may not sum exactly due to rounding. 
NA = Not applicable/Not available 
Source:   EDMS ver. 5.1, L&B Analysis, 2009. 
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The results of the GHG emission inventory for this alternative are provided in 
Table 6.2-2. 
 
Table 6.2-2 
ALTERNATIVE B (2018) GHG EMISSIONS INVENTORY 
 

Owning/Controlling 
Entity 

Emissions 
Sources 

ANNUAL EMISSIONS 

(tons per year) 

CO2 CH4 N2O 

Tenants Aircraft Cruise 1,881.92  0.28  0.06  
Aircraft LTO 1,273.70  0.48  0.03  

Public GAV Roadways 11.16  0.0005  0.0001  
GAV Parking Lots 6.12  0.0013  0.0019  

Airport Operator Stationary Sources 38.60  0.002  0.0003  
Grand Total 3,211.51  0.77  0.09  

LTO: Landing Takeoff Cycle 
GAV: Ground Access Vehicles 
CO2: Carbon Dioxide 
CH4: Methane 
N20: Nitrogen Dioxide (nitrous oxide) 
Total emissions may not sum exactly due to rounding. 
Source:   EDMS ver. 5.1, L&B Analysis, 2009. 
 
In order to determine CO2 equivalent all emissions sources were summed.  Totals 
were converted from short to metric tons (1 short ton = 0.907184 metric tons) and 
then multiplied by the Global Warming Potential provided in the IPCC Fourth 
Assessment Report.  The results are provided in Table 6.2-3. 
 
Table 6.2-3 
ALTERNATIVE B (2018) CO2 EQUIVALENT 
 

Metrics 
Annual Metric Tons 

 
CO2 

 
CH4 

 
N2O 

Aircraft 2,862.73 0.69 0.08 
GAV 15.68 0.00 0.00 
Stationary Sources 35.02 0.00 0.00 

GWP100 1.00 25.00 298.00 

CO2e 2,913.43 17.45 24.00 
Total 2,954.87 

GAV: Ground Access Vehicles 
GWP: Global Warming Potential 
CO2e: Carbon Dioxide equivalent 
CO2: Carbon Dioxide 
CH4: Methane 
N20: Nitrogen Dioxide (nitrous oxide) 
Total emissions may not sum exactly due to rounding. 
Source:   IPCC Fourth Assessment Report and L&B Analysis, 2009 
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The HAP inventory for this alternative is provided in Table 6.2-4.  This inventory is 
provided for disclosure purposes only and should not be relied on as an 
interpretation of health risks, should not be compared to other sources of HAPs in 
the region, or compared to HAP emissions reported for other airports. 
 
Table 6.2-4 
ALTERNATIVE B (2018) HAPS EMISSIONS INVENTORY 
 

TYPES OF HAZARDOUS 
AIR POLLUTANTS 

ANNUAL HAP EMISSIONS BY SOURCE 
(tons per year) 

Aircraft Motor 
Vehicles GSE Stationary 

Sources Total 

1,3-butadiene 0.238 0.000 N/A N/A 0.238 
2-methylnaphthalene 0.023 N/A N/A N/A 0.023 
Acetaldehyde 0.613 0.000 0.002 N/A 0.615 
Acetone 0.128 N/A N/A N/A 0.128 
Acrolein 0.339 0.000 N/A N/A 0.339 
Benzaldehyde 0.069 N/A 0.000 N/A 0.069 
Benzene 0.244 0.001 0.000 0.558 0.803 
Ethylbenzene 0.024 N/A 0.000 0.686 0.710 
Formaldehyde 1.816 0.000 0.005 0.006 1.827 
Isopropylbenzene (cumene) 0.000 N/A N/A 0.056 0.056 
Methyl alcohol 0.205 N/A N/A N/A 0.205 
Methyl naphthalenes 0.013 N/A N/A 0.108 0.121 
N-heptane 0.009 N/A 0.000 0.316 0.325 
Naphthalene 0.077 N/A N/A 0.135 0.212 
Phenol (carbolic acid) 0.089 N/A N/A N/A 0.089 
Propionaldehyde 0.109 N/A 0.001 N/A 0.110 
Styrene 0.046 N/A N/A 0.029 0.075 
Toluene 0.087 N/A 0.001 2.569 2.657 
Xylene 0.064 N/A 0.000 3.650 3.714 

GSE = Ground Support Equipment 
N/A = Not Applicable 
Xylene is assumed to be the sum of O-xylene, M-xylene, and M & P-xylene. 
Total emissions may not sum exactly due to rounding. 
Source:   EDMS ver. 5.1 Landrum & Brown Analysis, 2009.  

 
6.3 2018 ALTERNATIVE D: EXTEND RUNWAY TO THE SOUTHEAST 

BY 240 FEET AND TO THE NORTHWEST BY 860 FEET 
 
Alternative D extends the runway to the southeast by 240 feet and to the northwest 
by 860 feet.  Alternative D also requires extension of the corresponding taxiways, 
levee extension, realignment of the drainage, and reprogramming the navigational 
aids.  The inventory for this alternative provided in Table 6.3-1 shows the greatest 
overall emission contribution comes from aircraft operations, which represent 86.1 
percent of total emissions.  Emissions of Pb, PM10 and PM2.5 are also produced 
primarily by aircraft engines.  Stationary sources account for 13.4 percent of total 
emissions.    
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Table 6.3-1 
ALTERNATIVE D (2018) EMISSIONS INVENTORY 
 

EMISSION ANNUAL EMISSIONS  
SOURCES (tons per year) 

  CO VOC TOG NOx SOx PM10 PM2.5 Pb 
Aircraft 179.28 14.32 14.82 1.31 0.53 11.24 11.24 0.13 

GSE 0.52 0.08 0.08 0.19 0.01 0.01 0.01 NA 
GAV in Parking 

Facilities 0.25 0.03 0.03 0.02 0.00 0.00 0.00 NA 
GAV on Roadways 0.21 0.01 0.01 0.02 0.00 0.00 0.00 NA 
Stationary Sources 0.52 17.14 17.22 1.22 0.00 0.05 0.05 NA 

TOTAL 180.79 31.58 32.16 2.77 0.54 11.30 11.30 0.13 

CO: Carbon Monoxide 
VOC: Volatile Organic Compounds 
TOG: Total Organic Gases 
NOx: Nitrogen Oxides 
SOx: Sulfur Oxides 
PM10: Course particulate matter 
PM2.5: Fine particulate matter 
Pb: Lead 
GSE: Ground Service Equipment 
GAV: Ground Access Vehicles 
Total emissions may not sum exactly due to rounding. 
NA = Not applicable/Not available 
Source:   EDMS ver. 5.1, L&B Analysis, 2009. 

 
The results of the GHG emission inventory for this alternative are provided in 
Table 6.3-2. 
 
Table 6.3-2 
ALTERNATIVE D (2018) GHG EMISSIONS INVENTORY 
 

Owning/Controlling 
Entity 

Emissions 
Sources 

ANNUAL EMISSIONS 

(tons per year) 

CO2 CH4 N2O 

Tenants Aircraft Cruise 1,881.92  0.28  0.06  
Aircraft LTO 1,270.50  0.48  0.03  

Public GAV Roadways 11.16  0.0005  0.0001  
GAV Parking Lots 6.12  0.0013  0.0019  

Airport Operator Stationary Sources 38.60  0.002  0.0003  
Grand Total 3,208.30  0.77  0.09  

LTO: Landing Takeoff Cycle 
GAV: Ground Access Vehicles 
CO2: Carbon Dioxide 
CH4: Methane 
N20: Nitrogen Dioxide (nitrous oxide) 
Total emissions may not sum exactly due to rounding. 
Source:   EDMS ver. 5.1, L&B Analysis, 2009. 
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In order to determine CO2 equivalent all emissions sources were summed.  Totals 
were converted from short to metric tons (1 short ton = 0.907184 metric tons) and 
then multiplied by the Global Warming Potential provided in the IPCC Fourth 
Assessment Report.  The results are provided in Table 6.3-3. 
 
Table 6.3-3 
ALTERNATIVE D (2018) CO2 EQUIVALENT 
 

Metrics 
Annual Metric Tons 

 
CO2 

 
CH4 

 
N2O 

Aircraft 2,859.82 0.69 0.08 
GAV 15.68 0.00 0.00 
Stationary Sources 35.02 0.00 0.00 

GWP100 1.00 25.00 298.00 

CO2e 2,910.52 17.44 23.97 
Total 2,951.92 

GAV: Ground Access Vehicles 
GWP: Global Warming Potential 
CO2e: Carbon Dioxide equivalent 
CO2: Carbon Dioxide 
CH4: Methane 
N20: Nitrogen Dioxide (nitrous oxide) 
Total emissions may not sum exactly due to rounding. 
Source: IPCC Fourth Assessment Report and L&B Analysis, 2009 

 
The HAP inventory for this alternative is provided in Table 6.3-4.  This inventory is 
provided for disclosure purposes only and should not be relied on as an 
interpretation of health risks, should not be compared to other sources of HAPs in 
the region, or compared to HAP emissions reported for other airports. 
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Table 6.3-4 
ALTERNATIVE D (2018) HAPS EMISSIONS INVENTORY 
 

TYPES OF HAZARDOUS 
AIR POLLUTANTS 

ANNUAL HAP EMISSIONS BY SOURCE 
(tons per year) 

Aircraft Motor 
Vehicles GSE Stationary 

Sources Total 

1,3-butadiene 0.237 0.000 N/A N/A 0.237 
2-methylnaphthalene 0.023 N/A N/A N/A 0.023 
Acetaldehyde 0.610 0.000 0.002 N/A 0.612 
Acetone 0.128 N/A N/A N/A 0.128 
Acrolein 0.337 0.000 N/A N/A 0.337 
Benzaldehyde 0.069 N/A 0.000 N/A 0.069 
Benzene 0.243 0.001 0.000 0.558 0.802 
Ethylbenzene 0.024 N/A 0.000 0.686 0.710 
Formaldehyde 1.806 0.000 0.005 0.006 1.817 
Isopropylbenzene (cumene) 0.000 N/A N/A 0.056 0.056 
Methyl alcohol 0.204 N/A N/A N/A 0.204 
Methyl naphthalenes 0.013 N/A N/A 0.108 0.121 
N-heptane 0.009 N/A 0.000 0.316 0.325 
Naphthalene 0.076 N/A N/A 0.135 0.211 
Phenol (carbolic acid) 0.088 N/A N/A N/A 0.088 
Propionaldehyde 0.109 N/A 0.001 N/A 0.110 
Styrene 0.046 N/A N/A 0.029 0.075 
Toluene 0.087 N/A 0.001 2.569 2.657 
Xylene 0.063 N/A 0.000 3.650 3.713 

N/A = Not Applicable 
GSE = Ground Support Equipment 
Xylene is assumed to be the sum of O-xylene, M-xylene, and M & P-xylene. 
Total emissions may not sum exactly due to rounding. 
Source:   EDMS ver. 5.1 Landrum & Brown Analysis, 2009.  

 
6.4 2023 ALTERNATIVE A: NO ACTION 
 
Alternative A is the No Action alternative for 2023.  Airport physical conditions such 
as the airfield configuration are assumed to be unchanged and therefore consistent 
with the 2008 Existing Conditions.  However, with or without the development of a 
runway alternative, air traffic is projected to increase each year and by 2023 the 
number of annual aircraft operations will be higher as compared to 2008 Existing 
Conditions.  As such, the higher number of annual aircraft operations in 2023 would 
increase emissions due to aircraft as compared to 2008 Existing Conditions. 
 
The inventory for this alternative provided in Table 6.4-1 shows the greatest 
overall emission contribution comes from aircraft operations. 
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Table 6.4-1 
ALTERNATIVE A (2023) EMISSIONS INVENTORY 
 

EMISSION ANNUAL EMISSIONS  
SOURCES (tons per year) 

  CO VOC TOG NOx SOx PM10 PM2.5 Pb 
Aircraft 193.57 14.04 14.56 1.36 0.54 12.52 12.52 0.14 

GSE 0.56 0.07 0.07 0.11 0.01 0.01 0.01 NA 

GAV in Parking 
Facilities 0.27 0.02 0.03 0.01 0.00 0.00 0.00 NA 

GAV on Roadways 0.23 0.01 0.01 0.01 0.00 0.00 0.00 NA 
Stationary Sources 0.52 17.18 17.25 1.22 0.00 0.05 0.05 NA 

TOTAL 195.14 31.33 31.92 2.72 0.56 12.58 12.58 0.14 

CO: Carbon Monoxide 
VOC: Volatile Organic Compounds 
TOG: Total Organic Gases 
NOx: Nitrogen Oxides 
SOx: Sulfur Oxides 
PM10: Course particulate matter 
PM2.5: Fine particulate matter 
Pb: Lead 
GSE: Ground Service Equipment 
GAV: Ground Access Vehicles 
Total emissions may not sum exactly due to rounding. 
Source: EDMS ver. 5.1 Landrum & Brown Analysis, 2009 
 
The results of the GHG emission inventory for this alternative are provided in 
Table 6.4-2. 
 
Table 6.4-2 
ALTERNATIVE A (2023) GHG EMISSIONS INVENTORY 
 

Owning/Controlling 
Entity 

Emissions 
Sources 

ANNUAL EMISSIONS 

(tons per year) 

CO2 CH4 N2O 

Tenants Aircraft Cruise 1,919.64  0.31  0.06  
Aircraft LTO 1,310.92  0.52  0.03  

Public GAV Roadways 12.46  0.0005  0.0001  
GAV Parking Lots 6.83  0.0013  0.0019  

Airport Operator Stationary Sources 40.83  0.002  0.0003  
Grand Total 3,290.69  0.84  0.09  

LTO: Landing Takeoff Cycle 
GAV: Ground Access Vehicles 
CO2: Carbon Dioxide 
CH4: Methane 
N20: Nitrogen Dioxide (nitrous oxide) 
Total emissions may not sum exactly due to rounding. 
Source: EDMS ver. 5.1, L&B Analysis, 2009. 
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In order to determine CO2 equivalent all emissions sources were summed.  Totals 
were converted from short to metric tons (1 short ton = 0.907184 metric tons) and 
then multiplied by the Global Warming Potential provided in the IPCC Fourth 
Assessment Report.  The results are provided in Table 6.4-3. 
 
Table 6.4-3 
ALTERNATIVE A (2023) CO2 EQUIVALENT 
 
 

Metrics Annual Metric Tons 
CO2 CH4 N2O 

Aircraft 2,930.72 0.76 0.08 
GAV 17.50 0.00 0.00 
Stationary Sources 37.04 0.00 0.00 

GWP100 1.00 25.00 298.00 

CO2e 2,985.26 18.97 24.24 
Total 3,028.48 

GAV: Ground Access Vehicles 
GWP: Global Warming Potential 
CO2e: Carbon Dioxide equivalent 
CO2: Carbon Dioxide 
CH4: Methane 
N20: Nitrogen Dioxide (nitrous oxide) 
Total emissions may not sum exactly due to rounding. 
Source: IPCC Fourth Assessment Report and L&B Analysis, 2009 

 
The HAP inventory for this alternative is provided in Table 6.4-4.  This inventory is 
provided for disclosure purposes only and should not be relied on as an 
interpretation of health risks, should not be compared to other sources of HAPs in 
the region, or compared to HAP emissions reported for other airports. 
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Table 6.4-4 
ALTERNATIVE A (2023) HAPS EMISSIONS INVENTORY 
 

TYPES OF HAZARDOUS 
AIR POLLUTANTS 

ANNUAL HAP EMISSIONS BY SOURCE 
(tons per year) 

Aircraft Motor 
Vehicles GSE Stationary 

Sources Total 

1,3-butadiene 0.231 0.000 N/A N/A 0.231 
2-methylnaphthalene 0.022 N/A N/A N/A 0.022 
Acetaldehyde 0.595 0.000 0.002 N/A 0.597 
Acetone 0.130 N/A N/A N/A 0.130 
Acrolein 0.329 0.000 N/A N/A 0.329 
Benzaldehyde 0.067 N/A 0.000 N/A 0.067 
Benzene 0.237 0.001 0.000 0.559 0.797 
Ethylbenzene 0.023 N/A 0.000 0.687 0.710 
Formaldehyde 1.768 0.000 0.005 0.006 1.779 
Isopropylbenzene (cumene) 0.000 N/A N/A 0.056 0.056 
Methyl alcohol 0.195 N/A N/A N/A 0.195 
Methyl naphthalenes 0.014 N/A N/A 0.108 0.122 
N-heptane 0.009 N/A 0.000 0.316 0.325 
Naphthalene 0.074 N/A N/A 0.135 0.209 
Phenol (carbolic acid) 0.085 N/A N/A N/A 0.085 
Propionaldehyde 0.106 N/A 0.001 N/A 0.107 
Styrene 0.045 N/A N/A 0.029 0.074 
Toluene 0.085 N/A 0.000 2.575 2.660 
Xylene 0.063 N/A 0.000 3.658 3.721 

GSE = Ground Support Equipment 
N/A = Not Applicable  
Xylene is assumed to be the sum of O-xylene, M-xylene, and M & P-xylene. 
Total emissions may not sum exactly due to rounding. 
Source: EDMS ver. 5.1 Landrum & Brown Analysis, 2009.  

 
6.5 2023 ALTERNATIVE B: SPONSOR’S PROPOSED PROJECT 
 
Alternative B is the Sponsor’s Proposed Project and includes the 1,100 foot 
extension of Runway 13/31 to the northwest.  With or without the implementation 
of this alternative the number of annual aircraft operations for Alternative B would 
be the same as for the 2023 Alternative A (No Action).  The annual number of 
ground access vehicles in parking lots and on roadways would also be the same as 
for the 2023 Alternative A (No Action).  However, emissions due to aircraft will 
change as compared to the 2023 Alternative A (No Action) because the extension of 
the runway will cause a change in taxi time.  This alternative will result in an 
increase in average aircraft taxi time as compared to the 2023 Alternative A 
(No Action).  Longer taxi times increase annual aircraft emissions. 
 
The inventory for this alternative provided in Table 6.5-1 shows the greatest 
overall emission contribution comes from aircraft operations. 
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Table 6.5-1 
ALTERNATIVE B (2023) EMISSIONS INVENTORY 
 

EMISSION ANNUAL EMISSIONS  
SOURCES (tons per year) 

  CO VOC TOG NOx SOx PM10 PM2.5 Pb 
Aircraft 200.46 16.08 16.64 1.47 0.59 12.55 12.55 0.15 

GSE 0.56 0.07 0.07 0.11 0.01 0.01 0.01 NA 

GAV in Parking 
Facilities 0.27 0.02 0.03 0.01 0.00 0.00 0.00 NA 

GAV on Roadways 0.23 0.01 0.01 0.01 0.00 0.00 0.00 NA 
Stationary Sources 0.52 17.18 17.26 1.22 0.00 0.05 0.05 NA 

TOTAL 202.03 33.37 34.01 2.83 0.61 12.61 12.61 0.15 

CO: Carbon Monoxide 
VOC: Volatile Organic Compounds 
TOG: Total Organic Gases 
NOx: Nitrogen Oxides 
SOx: Sulfur Oxides 
PM10: Course particulate matter 
PM2.5: Fine particulate matter 
Pb: Lead 
GSE: Ground Service Equipment 
GAV: Ground Access Vehicles 
Total emissions may not sum exactly due to rounding. 
NA = Not applicable/Not available 
Source:   EDMS ver. 5.1, L&B Analysis, 2009. 

 
The results of the GHG emission inventory for this alternative are provided in 
Table 6.5-2. 
 
Table 6.5-2 
ALTERNATIVE B (2023) GHG EMISSIONS INVENTORY 
 

Owning/Controlling 
Entity 

Emissions 
Sources 

ANNUAL EMISSIONS 

(tons per year) 

CO2 CH4 N2O 

Tenants Aircraft Cruise 2,099.66  0.31  0.06  
Aircraft LTO 1,422.26  0.54  0.03  

Public GAV Roadways 12.46  0.0005  0.0001  
GAV Parking Lots 6.83  0.0013  0.0019  

Airport Operator Stationary Sources 43.10  0.002  0.0004  
Grand Total 3,584.31  0.86  0.10  

LTO: Landing Takeoff Cycle 
GAV: Ground Access Vehicles 
CO2: Carbon Dioxide 
CH4: Methane 
N20: Nitrogen Dioxide (nitrous oxide) 
Total emissions may not sum exactly due to rounding. 
Source:   EDMS ver. 5.1, L&B Analysis, 2009. 
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In order to determine CO2 equivalent all emissions sources were summed.  Totals 
were converted from short to metric tons (1 short ton = 0.907184 metric tons) and 
then multiplied by the Global Warming Potential provided in the IPCC Fourth 
Assessment Report.  The results are provided in Table 6.5-3. 
 
Table 6.5-3 
ALTERNATIVE B (2023) CO2 EQUIVALENT 
 

Metrics 
Annual Metric Tons 

 
CO2 

 
CH4 

 
N2O 

Aircraft 3,195.03 0.77 0.09 
GAV 17.50 0.00 0.00 
Stationary Sources 39.10 0.00 0.00 

GWP100 1.00 25.00 298.00 

CO2e 3,251.63 19.46 26.72 
Total 3,297.81 

GAV: Ground Access Vehicles 
GWP: Global Warming Potential 
CO2e: Carbon Dioxide equivalent 
CO2: Carbon Dioxide 
CH4: Methane 
N20: Nitrogen Dioxide (nitrous oxide) 
Total emissions may not sum exactly due to rounding. 
Source: IPCC Fourth Assessment Report and L&B Analysis, 2009 

 
The HAP inventory for this alternative is provided in Table 6.5-4.  This inventory is 
provided for disclosure purposes only and should not be relied on as an 
interpretation of health risks, should not be compared to other sources of HAPs in 
the region, or compared to HAP emissions reported for other airports. 
 

Page F-60



MARIN COUNTY AIRPORT -GNOSS FIELD 
AIR QUALITY TECHNICAL REPORT  FINAL 

Landrum & Brown Air Quality Technical Report 
July 2012  Page 53 

Table 6.5-4 
ALTERNATIVE B (2023) HAPS EMISSIONS INVENTORY 
 

TYPES OF HAZARDOUS 
AIR POLLUTANTS 

ANNUAL HAP EMISSIONS BY SOURCE 
(tons per year) 

Aircraft Motor 
Vehicles GSE Stationary 

Sources Total 

1,3-butadiene 0.266 0.000 N/A N/A 0.266 
2-methylnaphthalene 0.026 N/A N/A N/A 0.026 
Acetaldehyde 0.684 0.000 0.002 N/A 0.686 
Acetone 0.143 N/A N/A N/A 0.143 
Acrolein 0.379 0.000 N/A N/A 0.379 
Benzaldehyde 0.077 N/A 0.000 N/A 0.077 
Benzene 0.272 0.001 0.000 0.559 0.832 
Ethylbenzene 0.027 N/A 0.000 0.687 0.714 
Formaldehyde 2.028 0.000 0.005 0.006 2.039 
Isopropylbenzene (cumene) 0.001 N/A N/A 0.056 0.057 
Methyl alcohol 0.229 N/A N/A N/A 0.229 
Methyl naphthalenes 0.015 N/A N/A 0.108 0.123 
N-heptane 0.010 N/A 0.000 0.317 0.327 
Naphthalene 0.085 N/A N/A 0.135 0.220 
Phenol (carbolic acid) 0.099 N/A N/A N/A 0.099 
Propionaldehyde 0.122 N/A 0.001 N/A 0.123 
Styrene 0.051 N/A N/A 0.029 0.080 
Toluene 0.098 N/A 0.000 2.576 2.674 
Xylene 0.071 N/A 0.000 3.659 3.730 

GSE = Ground Support Equipment 
N/A = Not Applicable 
Xylene is assumed to be the sum of O-xylene, M-xylene, and M & P-xylene. 
Total emissions may not sum exactly due to rounding. 
Source:   EDMS ver. 5.1 Landrum & Brown Analysis, 2009.  

 
6.6 2023 ALTERNATIVE D: EXTEND RUNWAY TO THE SOUTHEAST 

BY 240 FEET AND TO THE NORTHWEST BY 860 FEET 
 
Alternative D extends the runway to the southeast by 240 feet and to the northwest 
by 860 feet.  Alternative D also requires extension of the corresponding taxiways, 
levee extension, realignment of the drainage, and reprogramming the navigational 
aids.  The inventory for this alternative provided in Table 6.6-1 shows the greatest 
overall emission contribution comes from aircraft operations. 
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Table 6.6-1 
ALTERNATIVE D (2023) EMISSIONS INVENTORY 
 

EMISSION ANNUAL EMISSIONS  
SOURCES (tons per year) 

  CO VOC TOG NOx SOx PM10 PM2.5 Pb 
Aircraft 200.17 16.00 16.55 1.47 0.59 12.55 12.55 0.15 

GSE 0.56 0.07 0.07 0.11 0.01 0.01 0.01 NA 
GAV in Parking 

Facilities 0.27 0.02 0.03 0.01 0.00 0.00 0.00 NA 
GAV on Roadways 0.23 0.01 0.01 0.01 0.00 0.00 0.00 NA 
Stationary Sources 0.52 17.18 17.26 1.22 0.00 0.05 0.05 NA 

TOTAL 201.75 33.29 33.92 2.83 0.60 12.61 12.61 0.15 

CO: Carbon Monoxide 
VOC: Volatile Organic Compounds 
TOG: Total Organic Gases 
NOx: Nitrogen Oxides 
SOx: Sulfur Oxides 
PM10: Course particulate matter 
PM2.5: Fine particulate matter 
Pb: Lead 
GSE: Ground Service Equipment 
GAV: Ground Access Vehicles 
Total emissions may not sum exactly due to rounding. 
NA = Not applicable/Not available 
Source: EDMS ver. 5.1, L&B Analysis, 2009. 

 
The results of the GHG emission inventory for this alternative are provided in 
Table 6.6-2. 
 
Table 6.6-2 
ALTERNATIVE D (2023) GHG EMISSIONS INVENTORY 
 

Owning/Controlling 
Entity 

Emissions 
Sources 

ANNUAL EMISSIONS 

(tons per year) 

CO2 CH4 N2O 

Tenants Aircraft Cruise 2,099.71  0.31  0.06  
Aircraft LTO 1,418.68  0.54  0.03  

Public GAV Roadways 12.46  0.0005  0.0001  
GAV Parking Lots 6.83  0.0013  0.0019  

Airport Operator Stationary Sources 43.10  0.002  0.0004  
Grand Total 3,580.78  0.86  0.10  

LTO: Landing Takeoff Cycle 
GAV: Ground Access Vehicles 
CO2: Carbon Dioxide 
CH4: Methane 
N20: Nitrogen Dioxide (nitrous oxide) 
Total emissions may not sum exactly due to rounding. 
Source:   EDMS ver. 5.1, L&B Analysis, 2009. 
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In order to determine CO2 equivalent all emissions sources were summed.  Totals 
were converted from short to metric tons (1 short ton = 0.907184 metric tons) and 
then multiplied by the Global Warming Potential provided in the IPCC Fourth 
Assessment Report.  The results are provided in Table 6.6-3. 
 
Table 6.6-3 
ALTERNATIVE D (2023) CO2 EQUIVALENT 
 

Metrics 
Annual Metric Tons 

 
CO2 

 
CH4 

 
N2O 

Aircraft 3,191.82 0.77 0.09 
GAV 17.50 0.00 0.00 
Stationary Sources 39.10 0.00 0.00 

GWP100 1.00 25.00 298.00 

CO2e 3,248.42 19.44 26.69 
Total 3,294.56 

GAV: Ground Access Vehicles 
GWP: Global Warming Potential 
CO2e: Carbon Dioxide equivalent 
CO2: Carbon Dioxide 
CH4: Methane 
N20: Nitrogen Dioxide (nitrous oxide) 
Total emissions may not sum exactly due to rounding. 
Source: IPCC Fourth Assessment Report and L&B Analysis, 2009 

 
The HAP inventory for this alternative is provided in Table 6.6-4.  This inventory is 
provided for disclosure purposes only and should not be relied on as an 
interpretation of health risks, should not be compared to other sources of HAPs in 
the region, or compared to HAP emissions reported for other airports. 
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Table 6.6-4 
ALTERNATIVE D (2023) HAPS EMISSIONS INVENTORY 
 

TYPES OF HAZARDOUS 
AIR POLLUTANTS 

ANNUAL HAP EMISSIONS BY SOURCE 
(tons per year) 

Aircraft Motor 
Vehicles GSE Stationary 

Sources Total 

1,3-butadiene 0.264 0.000 N/A N/A 0.264 
2-methylnaphthalene 0.026 N/A N/A N/A 0.026 
Acetaldehyde 0.681 0.000 0.002 N/A 0.683 
Acetone 0.143 N/A N/A N/A 0.143 
Acrolein 0.377 0.000 N/A N/A 0.377 
Benzaldehyde 0.077 N/A 0.000 N/A 0.077 
Benzene 0.271 0.001 0.000 0.559 0.831 
Ethylbenzene 0.027 N/A 0.000 0.687 0.714 
Formaldehyde 2.017 0.000 0.005 0.006 2.028 
Isopropylbenzene (cumene) 0.001 N/A N/A 0.056 0.057 
Methyl alcohol 0.228 N/A N/A N/A 0.228 
Methyl naphthalenes 0.014 N/A N/A 0.108 0.122 
N-heptane 0.010 N/A 0.000 0.317 0.327 
Naphthalene 0.085 N/A N/A 0.135 0.220 
Phenol (carbolic acid) 0.099 N/A N/A N/A 0.099 
Propionaldehyde 0.121 N/A 0.001 N/A 0.122 
Styrene 0.051 N/A N/A 0.029 0.080 
Toluene 0.097 N/A 0.000 2.576 2.673 
Xylene 0.071 N/A 0.000 3.659 3.730 

N/A = Not Applicable 
GSE = Ground Support Equipment 
Xylene is assumed to be the sum of O-xylene, M-xylene, and M & P-xylene. 
Total emissions may not sum exactly due to rounding. 
Source:   EDMS ver. 5.1 Landrum & Brown Analysis, 2009.  

Page F-64



MARIN COUNTY AIRPORT -GNOSS FIELD 
AIR QUALITY TECHNICAL REPORT  FINAL 

Landrum & Brown Air Quality Technical Report 
July 2012  Page 57 

7. DISCUSSION OF DETERMINATIONS  
 
7.1  TOTAL EMISSIONS  
 
The results of the computer modeling to estimate air emissions resulting from the 
construction and operation of the Airport under the various alternatives are 
provided in Table 7-1.  
 
Table 7-1 
TOTAL ANNUAL EMISSIONS  
 

ALTERNATIVES 

TOTAL ANNUAL EMISSIONS  

FROM ALL AIRPORT-RELATED SOURCES 

(in tons per year) 
CO VOC TOG NOx SOx PM10 PM2.5 Pb 

2008 
Existing 
Conditions 149.30 28.00 28.49 3.48 0.46 9.62 9.62 0.11 

Year 1 Construction 
Alternative B 2.64 NA  0.54 4.69 0.00 0.22 0.20 NA 
Alternative D 2.64 NA  0.54 4.69 0.00 0.22 0.20 NA 

Year 2 Construction 
Alternative B 0.83 NA  0.17 1.23 0.00 0.07 0.07 NA 
Alternative D 0.83 NA  0.17 1.23 0.00 0.07 0.07 NA 

2018 
Alternative A 174.87 29.82 30.37 2.67 0.50 11.27 11.27 0.13 
Alternative B 181.05 31.66 32.24 2.77 0.54 11.30 11.30 0.13 
Alternative D 180.79 31.58 32.16 2.77 0.54 11.30 11.30 0.13 

2023 
Alternative A 195.14 31.33 31.92 2.72 0.56 12.58 12.57 0.14 
Alternative B 202.03 33.37 34.01 2.83 0.61 12.61 12.61 0.15 
Alternative D 201.75 33.29 33.92 2.83 0.60 12.61 12.61 0.15 

CO: Carbon Monoxide 
VOC: Volatile Organic Compounds 
TOG: Total Organic Gases 
NOx: Nitrogen Oxides 
SOx: Sulfur Oxides 
PM10: Course particulate matter 
PM2.5: Fine particulate matter 
Pb: Lead 
NA: Not Available/Not Applicable 
Total emissions may not sum exactly due to rounding. 
Source:  EDMS ver. 5.1, L&B Analysis, 2009. 
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The results of the emission inventory prepared for each alternative were compared 
to the results of the existing conditions and to the baseline alternative (Alternative 
A) of the same future year to disclose the potential increase in emissions caused by 
each project alternative.  Annual net emissions are provided in Table 7-2 and 
Table 7-3.   
 
Table 7-2 
ANNUAL NET IMPACT OF CRITERIA AND PRECURSOR POLLUTANT 
EMISSIONS (ALTERNATIVES COMPARED TO 2008 EXISTING CONDITIONS) 
 

ALTERNATIVES 

IMPACT OF CRITERIA AND PRECURSOR  
POLLUTANT EMISSIONS 

(in tons per year) 
CO VOC TOG NOx SOx PM10 PM2.5 Pb 

Federal Threshold 100 100 NA 100 100 NA 100 NA 
BAAQMD 
Threshold NA NA 10 10 NA 15 10 NA 

Year 1 Construction 
Alternative B 2.64 NA  0.54 4.69 0.00 0.22 0.20 NA 
Alternative D 2.64 NA  0.54 4.69 0.00 0.22 0.20 NA 

Year 2 Construction 
Alternative B 0.83 NA  0.17 1.23 0.00 0.07 0.07 NA 
Alternative D 0.83 NA  0.17 1.23 0.00 0.07 0.07 NA 

2018 
Alternative A 25.57 1.82 1.88 -0.81 0.04 1.65 1.65 0.02 
Alternative B 31.75 3.65 3.75 -0.71 0.08 1.68 1.68 0.02 
Alternative D 31.49 3.58 3.67 -0.71 0.08 1.68 1.68 0.02 

2023 
Alternative A 45.84 3.32 3.44 -0.75 0.10 2.96 2.96 0.03 
Alternative B 52.74 5.37 5.53 -0.64 0.14 2.99 2.99 0.04 
Alternative D 52.45 5.28 5.44 -0.65 0.14 2.99 2.99 0.04 

CO: Carbon Monoxide 
VOC: Volatile Organic Compounds 
TOG: Total Organic Gases 
NOx: Nitrogen Oxides 
SOx: Sulfur Oxides 
PM10: Course particulate matter 
PM2.5: Fine particulate matter 
Pb: Lead 
NA: Not Available/Not Applicable 
Total emissions may not sum exactly due to rounding. 
PM10 and PM2.5 values are for construction exhaust emissions only. 
Source:  EDMS ver. 5.1, L&B Analysis, 2009. 

 
NOx emissions decrease in the future years as compared to the existing conditions 
because emissions factors applied in EDMS for ground access vehicles decrease in 
future years.  CO emissions from the various alternatives increase as compared to 
the existing conditions due primarily to the increase in aircraft operations at DVO.   
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Table 7-3 
ANNUAL NET IMPACT OF CRITERIA AND PRECURSOR POLLUTANT 
EMISSIONS (ALTERNATIVES COMPARED TO NO ACTION OF THE SAME 
YEAR) 
 

ALTERNATIVES 

IMPACT OF CRITERIA AND PRECURSOR  
POLLUTANT EMISSIONS 

(in tons per year) 
CO VOC TOG NOx SOx PM10 PM2.5 Pb 

Federal Threshold 100 100 NA 100 100 NA 100 NA 
BAAQMD 
Threshold NA NA 10 10 NA 15 10 NA 

Year 1 Construction 
Alternative B 2.64 NA  0.54 4.69 0.00 0.22 0.20 NA 
Alternative D 2.64 NA  0.54 4.69 0.00 0.22 0.20 NA 

Year 2 Construction 
Alternative B 0.83 NA  0.17 1.23 0.00 0.07 0.07 NA 
Alternative D 0.83 NA  0.17 1.23 0.00 0.07 0.07 NA 

2018 
Alternative B 6.18 1.83 1.87 0.10 0.04 0.03 0.03 0.00 
Alternative D 5.92 1.76 1.79 0.10 0.04 0.03 0.03 0.00 

2023 
Alternative B 6.89 2.05 2.09 0.11 0.05 0.03 0.03 0.01 
Alternative D 6.61 1.96 2.00 0.11 0.04 0.03 0.03 0.01 

CO: Carbon Monoxide 
VOC: Volatile Organic Compounds 
TOG: Total Organic Gases 
NOx: Nitrogen Oxides 
SOx: Sulfur Oxides 
PM10: Course particulate matter 
PM2.5: Fine particulate matter 
Pb: Lead 
Total emissions may not sum exactly due to rounding. 
NA: Not Available/Not Applicable 
Note: PM10 and PM2.5 values are for construction exhaust emissions only. 
Source:  EDMS ver. 5.1, L&B Analysis, 2009. 
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Annual net GHG emissions are provided in Table 7-4.  
 
Table 7-4 
ANNUAL NET IMPACT OF GHG EMISSIONS (ALTERNATIVES COMPARED TO 
2008 EXISTING CONDITIONS) 
 

ANNUAL NET EMISSIONS 
CO2e (metric tons per year) 

BAAQMD Threshold 1,100 
Construction Year 1 

Alternative B 716.19 
Alternative D 716.74 

Construction Year 2 
Alternative B 176.67 
Alternative D 176.73 

2018 
Alternative A 403.81 
Alternative B 645.94 
Alternative D 642.99 

2023 
Alternative A 719.55 
Alternative B 988.88 
Alternative D 985.63 

CO2e is Carbon Dioxide equivalent. 
Total emissions may not sum exactly due to rounding. 
Source:   EDMS ver. 5.1, L&B Analysis, 2009. 

 
7.1.2 Existing Plus Project Conditions 
 
The recent court case of Sunnyvale West Neighborhood Association v. City of 
Sunnyvale City Council confirmed the CEQA requirement to compare the existing 
condition to an existing plus project scenario.  For this project, the existing plus 
project scenario would consist of the airport operating at current aircraft 
operational levels with the proposed improvements to the airport facilities.  
Most notably, the existing plus project case results in slightly longer taxi times and 
a corresponding increase in emissions over the existing case.  In Table 7-2, the 
Alternative B for 2018 best reflects the change in emissions that would occur 
between existing and existing plus project conditions.  The change in emissions are 
low, and below all significance thresholds.  Therefore, the Alternative B does not 
result in any significant emission increases based on existing conditions versus 
existing plus project comparison. 
 
7.2 FEDERAL THRESHOLDS OF SIGNIFICANCE 
 
As shown in Table 7-3, neither construction nor operation of Alternative B Sponsor’s 
Proposed Action or Alternative D would cause annual net emissions that would 
equal or exceed the relevant Federal de minimis thresholds as identified in 
Table 2-4 for the pollutants of concern.  
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7.3 CALIFORNIA BAY AREA AIR QUALITY MANAGEMENT DISTRICT 
THRESHOLDS OF SIGNIFICANCE  

 
As shown in Table 7-3, neither construction nor operation of Alternative B Sponsor’s 
Proposed Action or Alternative D would cause annual net emissions that would 
equal or exceed the relevant BAAQMD de minimis thresholds as identified in Table 
2-5 for the pollutants of concern.  Construction emissions for Alternative B 
Sponsor’s Proposed Action and Alternative D would not exceed BAAQMD daily 
emissions thresholds.   
 
7.3.1 Greenhouse Gas Thresholds of Significance 
 
The evaluation of GHG emissions showed that neither construction nor operation of 
Alternative B Sponsor’s Proposed Action or Alternative D would cause annual net 
GHG emissions that would equal or exceed the BAAQMD de minimis thresholds of 
1,100 metric tons per year.     
 
7.3.2 Local Carbon Monoxide Concentrations 
 
Neither the Alternative B Sponsor’s Proposed Action nor Alternative D would cause 
vehicle emissions of CO on roadways or in parking lots to exceed 550 pounds per 
day (0.275 tons per day or 100 tons per year).  In addition none of the alternatives 
would be expected to produce significant traffic congestion; impact signalized 
intersections or roadway links operating at Level of Service (LOS) D, E, or F, or 
would cause a decline to the existing LOS.   
 
7.3.3 Odors 
 
While offensive odors rarely cause any physical harm, they still can be very 
unpleasant, leading to considerable distress among the public and often generating 
citizen complaints.  Alternative B Sponsor’s Proposed Action and Alternative D do 
not involve siting a new odor source near an existing sensitive receptor or siting a 
new sensitive receptor near an existing odor source.  None of alternatives under 
consideration include construction or operation of wastewater treatment plants, 
landfills, confined animal facilities, compositing stations, food manufacturing plants, 
refineries or chemical plants.  None of alternatives under consideration have the 
potential to cause odor emissions or expose members of the public to objectionable 
odors.   
 
7.3.4 Toxic Air Contaminants 
 
None of the alternatives under consideration have the potential to expose sensitive 
receptors or the general public to substantial levels of toxic air contaminants.  
Construction of Alternative B Sponsor’s Proposed Action would cause temporary 
emissions due to the use of construction equipment and could result in the 
generation of diesel particulate matter.  However construction generated emissions 
of diesel PM are anticipated to occur away from any sensitive receptors.   
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7.3.5 Accidental Releases/Acutely Hazardous Air Emissions 
 
None of the alternatives under consideration have the potential for accidental 
releases of acutely hazardous materials.  Neither Alternative B Sponsor’s Proposed 
Action nor Alternative D use or store acutely hazardous materials located near 
sensitive receptors or result in sensitive receptors being located near any existing 
facilities using or storing acutely hazardous materials.  
 
7.3.6 Adaption to Climate Change 
 
The potential for flooding and erosion associated with climate change pose a threat 
to communities along the California coast and there is compelling evidence that 
these risks will increase in the future.  Data presented in The Impacts of Sea Level 
Rise on the California Coast42 project mean sea level along the California coast will 
rise from 1.0 to 1.4 meters by the year 2100.  Rising seas put new areas at risk of 
flooding and increase the likelihood and intensity of floods in areas that are already 
at risk.   
 
According to the preliminary design43 it is estimated that adding the 1,100-foot 
runway extension will not overload the existing airfield ditch system.  After 
construction, the ditch system would reconnect with natural drainage courses down 
stream from the Airport levee system so surface water may continue from west to 
east toward the Petaluma River. The Airport levee system has a height of 5 feet and 
would provide protection from an increased risk of flooding and erosion due to 
climate change.  Therefore, the neither Alternative B Sponsor’s Proposed Action nor 
Alternative D would have an adverse impact to climate change.  
 
7.4  CUMULATIVE IMPACTS 
 
Cumulative impacts are those impacts that can be reasonably expected to occur as 
a result of implementation of the Alternative B Sponsor’s Proposed Action or 
Alternative D, in combination with the impacts from other past, present, and 
reasonably foreseeable future activities, development, and/or projects that may be 
connected by geography or time.44   
 
The results of this air quality analysis show that implementation of the Alternative B 
Sponsor’s Proposed Action or Alternative D would result in de minimis (negligible 
and insignificant)45 increases in air emissions.   
 

                                                 
42 California Climate Change Center.  The Impacts of Sea Level Rise on the California Coast.  Executive 
Summary.  March 2009.  
43  Preliminary Design Report Runway Extension Gnoss Field Marin County, California FAA AIP Project 

No.  3-06-0167-08.  Cortright & Seibold, December 20, 2002. 
44 Considering Cumulative Impacts Under the National Environmental Policy Act, Council on 

Environmental Quality, January 1997. 
45  A Federal action that is demonstrated to cause de minimis emissions is defined as having 

negligible or insignificant impacts; reference FAA, Air Quality Procedures for Civilian Airports & Air 
Force Bases, see Glossary entry for “de minimis,” April 1997; and Addendum, September 2004.   
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Net emissions caused by the construction and implementation of the Proposed 
Action or Alternative D would not cause a violation of any NAAQS, delay the 
attainment of any NAAQS, or worsen any existing NAAQS violation.  Therefore, the 
de minimis emissions defined for any of the alternatives, when combined with 
present and future projects, will not have the potential to change the current status 
of the air quality in Marin County and will not result in significant cumulative 
impacts.  As necessary, mitigation procedures would be implemented to minimize 
potential impacts that would occur during construction.  
 
Under CEQA, upon determining if a project does not individually have significant 
operational air quality impacts, the determination of significant cumulative impact 
should be based on an evaluation of the consistency of the proposed project with 
the local general plan and of the general plan with the regional air quality plan. 
 
In addition as shown in Table 7-4, neither Alternative B Sponsor’s Proposed Action 
nor Alternative D would exceed the BAAQMD GHG thresholds.   
 
7.4.1 Consistency with Local Plans 
 
The Marin Countywide Plan guides the conservation and development of Marin 
County.  The Plan sets a target to maintain Gnoss Field as the County’s civilian 
airport facility in accordance with the adopted Airport Master Plan.  Alternative B 
Sponsor’s Proposed Action would be consistent with the Marin Countywide Plan. 
 
In addition to the Countywide Plan, Marin County adopted a resolution in 2002 that 
recognizes both the gravity of global warming and the responsibility for local action.  
The resolution committed Marin County to analyze greenhouse gas emissions, set a 
reduction target, develop a local action plan, and implement the local action plan.  
Marin County did develop a local action plan46 and as a result of analyzing 
emissions from internal government operations as well as Marin County as a whole, 
a target was made to voluntarily reduce greenhouse gas emissions 15% - 20% 
below 1990 levels by the year 2020 for internal government and 15% countywide.  
According to the plan, internal measures already implemented by the Marin County 
Department of Public Works will likely result in the County’s achievement of the 
internal reduction target.  Marin County remains proactive in implementing GHG 
emissions reduction projects in County buildings.  
 
7.4.2 Consistency with Clean Air Plan 
 
Alternative B Sponsor’s Proposed Action and Alternative D would not increase 
vehicle miles traveled (VMTs) or vehicle trips greater than the increase in 
population projected for Marin County.  The Marin Countywide Plan’s meets or 
exceeds the Clean Air Plan’s transportation control measures as listed in below.   

                                                 
46  Marin County Community Development Agency.  Marin County Greenhouse Gas Reduction Plan.   

October 2006.  
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GOAL AIR-3 Reduction of Vehicle-Generated Pollutants.  

Reduce vehicle trips and emissions, and improve vehicle efficiency, as 
means of limiting the volume of pollutants generated by traffic. 

Policy AIR-3.1 Institute Transportation Control Measures.  

Support a transportation program that reduces vehicle trips, increases 
ridesharing, and meets or exceeds the Transportation Control 
Measures recommended by BAAQMD in the most recent Clean Air Plan 
to reduce pollutants generated by vehicle use. 

 
In addition Marin’s Countywide plan provides buffer zones around sources of odors, 
toxics, and accidental releases and does not require a general plan amendment.  
Marin’s Countywide plan and Greenhouse Gas Reduction plan are consistent with 
the Final Bay Area 2010 Clean Air Plan.  Therefore, Alternative B Sponsor’s 
Proposed Action and all of the alternatives would not individually have any 
significant impacts and no further analysis regarding cumulative impacts is 
necessary.  
 
7.5  GENERAL CONFORMITY EVALUATION 
 
The evaluation of General Conformity showed that annual net emissions caused by 
operation and construction of Alternative B Sponsor’s Proposed Action, would not 
equal or exceed the relevant de minimis thresholds for the pollutants of concern.  
Therefore, the General Conformity Rule does not apply to Alternative B Sponsor’s 
Proposed Action or Alternative D and there is no requirement for a General 
Conformity Determination under regulations of the CAA.  Further, Alternative B 
Sponsor’s Proposed Action would cause de minimis, or insignificant, emissions and 
would not have the potential to cause significant adverse air quality impacts in 
Marin County.   
 
Further, because the emissions caused by Alternative B Sponsor’s Proposed Action 
and the other alternatives are de minimis, the project is assumed not to cause an 
exceedence of the NAAQS47 or the CAAQS, and there is no requirement to conduct 
dispersion analysis to compare project-related emissions to the NAAQS or CAAQS.  
Consequently, Alternative B Sponsor’s Proposed Action and the alternatives comply 
with the provisions of the Clean Air Act, Clean Air Act Title 1, Section 176(c)(1).  No 
further analysis or reporting is required under the provisions of the CAA, NEPA or 
CEQA guidelines. 

 

                                                 
47  FAA, Air Quality Procedures for Civilian Airports and Air Force Bases, April 1997; and Addendum, 

September 2004, quoted from Section 2.1.5, NAAQS Assessment, “If the action is in a 
nonattainment or maintenance area and exempt or presumed to conform under conformity 
requirements, it is assumed that a NAAQS assessment is not required for an airport or air base 
action since it is unlikely the action’s pollutant concentrations would exceed the NAAQS.” 
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ATTACHMENT 1 

GLOSSARY 
 
Airport planning and the Environmental Impact Statement/Environmental Impact 
Report (EIS/EIR) process require the use of many technical terms.  Some of the 
most important terms are defined in this section.  Terms in italics are defined 
separately in this glossary.   

Air Quality Control Region (AQCR) An EPA designated interstate or intrastate 
geographic region that has significant air pollution or the potential for significant air 
pollution and, due to topography, meteorology, etc., needs a common air quality 
control strategy. The region includes all the counties that are affected by or have 
sources that contribute directly to the air quality of that region. 
 
Attainment Area – Any area that meets the national primary or secondary 
ambient air quality standard for a particular criteria pollutant. 

Carbon Monoxide (CO) - A criteria pollutant that is colorless, odorless gas 
produced through the incomplete combustion of fossil fuels.  

CFRs – Code of Federal Regulations 

Clean Air Act (CAA) – The Federal law regulating air quality.  The first Clean Air 
Act (CAA) passed in 1967, required that air quality criteria necessary to protect the 
public health and welfare be developed.  Since 1967, there have been several 
revisions to the CAA.  The Clean Air Act Amendments of 1990 represent the fifth 
major effort to address clean air legislation.  

Conformity – The act of meeting Section 176(c)(1) of the CAAA that requires 
Federal actions to conform to the SIP for air quality.  The action may not increase 
the severity of an existing violation nor can it delay attainment of an standards.  

Criteria Pollutants – The six air pollutants listed in the CAA for which the USEPA 
has established health-based limits.  The six criteria pollutants are carbon 
monoxide, nitrogen dioxide, lead, sulfur dioxide, particulate matter, and ozone.   

De Minimis Thresholds – The de minimis thresholds are considered the 
thresholds of significance relative to compliance of net emissions under Federal and 
state air quality regulations, and in determining the potential for significant air 
quality impacts caused by a Federal action.  They are the minimum rates (tons per 
year) for Alternative B Sponsor’s Proposed Action above which a General 
Conformity Determination would be required.  De minimis is defined by the USEPA 
as emissions that are insignificant and negligible, with no potential to cause 
significant adverse air quality impacts.  The applicable rates depend on the severity 
of the nonattainment designation and whether the project is located within the 
ozone transport region.  Also applicable are rates for precursor pollutants, which 
are NOx and VOC for ozone, and SOx for emissions of PM2.5.   
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Dispersion – The process by which atmospheric pollutants disseminate due to 
wind and vertical stability.  

Emission Factor – The rate at which pollutants are emitted into the atmosphere 
by one source or a combination of sources.  

Environmental Impact Statement (EIS) - A detailed report on proposals for 
major Federal actions significantly affecting the quality of the human environment, 
that includes:  environmental impact of the Alternative B Sponsor’s Proposed 
Action, any adverse environmental effects which cannot be avoided should the 
proposal be implemented, alternatives to the proposal, relationship between local 
short-term uses of the environment and maintenance and enhancement of long-
term productivity, and any irreversible and irretrievable commitment of resources 
involved in the Alternative B Sponsor’s Proposed Action, should it be implemented.  
Refer to CEQ regulation 40 CFR 1508.11 and National Environmental Policy Act 
Section 102 (42 USC §4332). 

Federal Aviation Administration (FAA) - The Federal agency responsible for 
insuring the safe and efficient use of the nation's airspace, for fostering civil 
aeronautics and air commerce, and for supporting the requirements of national 
defense.   

Fugitive Dust – Dust discharged to the atmosphere in an unconfined flow stream 
such as that from an unpaved road, storage piles, and heavy construction 
operations.  

Hydrocarbons (HC) – Gases that represent unburned and wasted fuel.  They 
come from incomplete combustion of gasoline and from evaporation of petroleum 
fuels.  

Inversion – A thermal gradient created by warm air situated above cooler air.  An 
inversion suppresses turbulent mixing and thus limits the upward dispersion of 
polluted air.  

Lead (Pb) – A heavy metal that, when ingested or inhaled, affects the blood 
forming organs, kidneys, and the nervous system.  The chief source of this 
pollutant at airports is the combustion of leaded aviation gasoline in piston-engine 
aircraft.  

LTO – LTO refers to an aircraft’s landing and takeoff cycle.  One aircraft LTO is 
equivalent to two aircraft operations (one landing and one takeoff).  The standard 
LTO cycle begins when the aircraft crosses into the mixing zone as it approaches 
the airport on its descent from cruising altitude, lands and taxis to the gate.  The 
cycle continues as the aircraft taxis back out to the runway for takeoff and climbout 
as its heads out of the mixing zone and back up to cruising altitude.  The five 
specific operating modes in a standard LTO are: approach, taxi/idle-in, taxi/idle-
out, takeoff, and climbout.  Most aircraft go through this sequence during a 
complete standard operating cycle. 
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Maintenance Area (MA) - Any geographic area of the United States previously 
designated nonattainment pursuant the CAA Amendments of 1990 and 
subsequently redesignated to attainment. 
 
Mixing Height - The height of the completely mixed portion of atmosphere that 
begins at the earth’s surface and extends to a few thousand feet overhead where 
the atmosphere becomes fairly stable.  
 
Mobile Source - A moving vehicle that emits pollutants. Such sources include 
airplanes, automobiles, trucks and ground support equipment. 
 
National Environmental Policy Act of 1969 (NEPA) - The original legislation 
establishing the environmental review process for proposed Federal actions.  

Nitrogen Dioxide (NO2) – A criteria pollutant gas that absorbs sunlight and gives 
air a reddish-brown color.  NO2 is a subset of the larger set of nitrogen oxides 
(NOX).  The gas is reactive and forms when fuel is burned at high temperatures and 
high pressure.  Nitrogen Oxides (NOX) – See NO2. 

National Ambient Air Quality Standard (NAAQS) - Air Quality standards 
established by the EPA to protect human health (primary standards) and to protect 
property and aesthetics (secondary standards). 
 
Nonattainment Area– Any geographical area that does not meet (or that 
contributes to ambient air quality in a nearby area that does not meet) the national 
primary or secondary ambient air quality standard for any particular criteria 
pollutant. 

Ozone (O3) – A criteria pollutant which is not directly emitted, rather, ozone is 
formed in the atmosphere through photochemical reaction with nitrogen oxides 
(NOX), volatile organic compounds (VOC), sunlight, and heat.  It is the primary 
constituent of smog and problems occur many miles away from the pollutant 
sources.  Due to the fact that ozone is not directly emitted and is a regional 
phenomenon, emissions of NOx and VOC are evaluated to indicate the likely 
formation of ozone.  Ozone is not evaluated for a project-level emission inventory. 

Particulate Matter (PM10 & PM2.5) – There are two sizes of particulate matter 
that account for one of the six criteria pollutants.  PM10, coarse particles with a 
diameter of 10 micrometers or less, and PM2.5, fine particles with a diameter of 2.5 
micrometers or less.  Emissions of PM2.5 is a subset of emissions of PM10.  
Particulate matter can be any particle of these sizes, including dust, dirt, and soot.  
Particulate matter is directly emitted by engine combustion.  PM2.5 reacts with 
precursor pollutants VOC, NOx, and SOx gases to form secondary particles.  

PPM - Parts per million (106) by volume. 

Precursor Pollutant – Pollutant which aid in the formation of criteria pollutants.  
NOx and VOC are precursor pollutants to ozone development; SOx, NOx, and VOC 
are precursors to development of PM2.5. 
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Alternative B Sponsor’s Proposed Action – The solution proposal by the 
proponent to the “problem” that prompted the need for a review of possible 
environmental impacts.  The Alternative B Sponsor’s Proposed Action would have a 
specific purpose and need and a timeline for implementation. The Environmental 
Impact Statement (EIS) must also include reasonable and feasible alternatives to 
the Alternative B Sponsor’s Proposed Action that may also meet the purpose and 
need of the project sponsor.  The Alternative B Sponsor’s Proposed Action is a 
proposal in initial form before undergoing analysis in the EIS process. 

Scoping - Scoping is an early and open process for determining the scope or range 
of issues to be addressed in the Environmental Impact Statement and identifying 
the significant issues related to Alternative B Sponsor’s Proposed Action.  Issues 
important to the public and local, state, and Federal agencies are solicited through 
direct mailing, public notices, or meetings.   

State Implementation Plan (SIP) – A plan stating the strategy the state will use 
to meet and maintain the Federal air quality standards as required under the Clean 
Air Act (CAA, including the 1990 Amendments).  A SIP includes the projected 
emission budgets and controls for industrial, area, and mobile sources of pollution. 

Sulfur Dioxide (SO2) – A criteria pollutant formed when fuel containing sulfur, like 
coal, oil and jet fuel, is burned and is commonly expressed as SOX since it is a large 
subset of sulfur dioxides (SO2).  SO2 is a colorless gas that is typically identified as 
having a strong odor.  SOx is a precursor pollutant to the formation of PM2.5 
emissions. 

Sulfur Oxides (SOX) – See SO2. 

Total Organic Gases (TOG) -  This term includes all hydrocarbon compounds in 
an emission sample. See also HC and VOC. These terms are not interchangeable. 
 
Vehicle Miles Traveled (VMT) – The sum of distances traveled by all motor 
vehicles in a specified region.  VMT is equal to the total number of vehicle trips 
multiplied by the trip distance (measured in miles).  This sum is used in computing 
an emission inventory for motor vehicles.  

Volatile Organic Compound (VOC) – Gases that are emitted from solids or 
liquids, such as fuel storage, paint, and cleaning fluids.  VOC include a variety of 
chemicals, some which can have short and long-term adverse health effects.  VOCs 
are precursor pollutants that react with heat, sunlight and nitrogen oxides (NOx to 
form ozone (O3).  VOC also mix with other gases to form PM2.5.  VOCs are a subset 
of TOGs. 
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ATTACHMENT 2 
AGENCY COORDINATION 

 
This attachment includes the following: 
 
Agency Scoping Meeting #1 
 

1) Email Invitation from Douglas Pomeroy, FAA to Air Quality Agency 
Representatives, Subject: Agency invitation air quality scoping meeting, 
Runway Extension Environmental Impact Statement and Environmental 
Impact Report for Gnoss Field Airport, Marin County, on April 22, 2009, 
10:00am Sent: Friday, March 20, 2009 7:11PM 

2) Letter from Douglas Pomeroy, FAA to Air Quality Agency Representatives, 
Subject: Invitation to Gnoss Field Airport, Marin County, California, 
Runway Extension Project, Environmental Impact Statement/ 
Environmental Impact Report, Air Quality Scoping Meeting April 22, 2009, 
10:00am.  Dated March 27, 2009. 

3) Air Quality Scoping Presentation.  April 22, 2009.  
4) Air Quality Scoping Meeting Summary.  April 22, 2009. 
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ATTACHMENT 3 
LIST OF PREPARERS 

 
Fred Greve 
Managing Director 
Mestre Greve Associates Division of Landrum & Brown 
27812 El Lazo Road 
Laguna Niguel, CA 92677 
 
Matthew Jones 
Project Manager 
Mestre Greve Associates Division of Landrum & Brown 
27812 El Lazo Road 
Laguna Niguel, CA 92677 
 
Chris Babb 
Senior Consultant 
Landrum & Brown 
11279 Cornell Park Drive 
Cincinnati, OH 45242 
 
David Billiter 
Analyst 
Landrum & Brown 
11279 Cornell Park Drive 
Cincinnati, OH 45242 
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ATTACHMENT 4 
COMPUTER MODELING FILES 

 
The printout of the input and output files for the EDMS and URBEMIS computer 
modes used to calculate the emissions caused by the various alternatives would be 
hundreds of pages of data attached to this appendix.  Therefore, these files are 
available electronically upon request. 

Page F-81



MARIN COUNTY AIRPORT -GNOSS FIELD 
AIR QUALITY TECHNICAL REPORT  FINAL 

Landrum & Brown Computer Modeling File 
July 2012 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

THIS PAGE INTENTIONALLY LEFT BLANK 

Page F-82



 
 

From: Douglas.Pomeroy@faa.gov [mailto:Douglas.Pomeroy@faa.gov]  
Sent: Friday, March 20, 2009 7:11 PM 
To: Hanf.lisa@epa.gov; gtholen@baaqmd.gov; mnichols@arb.ca.gov; dkimsey@mtc.ca.gov; 
ceils@abag.ca.gov; ESteger@co.marin.ca.us; KRobbins@co.marin.ca.us; jraplan@sbcglobal.net 
Cc: Rob Adams; Sara Hassert 
Subject: Agency invitation air quality scoping meeting, Runway Extension Environmental Impact 
Statement and Environmental Impact Report for Gnoss Field Airport, Marin County, on April 22, 
2009, 10:00 AM 
 
 
20 March 2009  
 
Dear Air Quality Authorities:  
 
The Federal Aviation Administration (FAA) is scheduling an Air Quality Scoping 
Meeting in support of an Environmental Impact Statement (EIS) and Environmental 
Impact Report (EIR) being prepared for the Gnoss Field Airport in Marin County, 
California.  Marin County has proposed an 1,100-foot extension of Runway 13/31, an 
extension of the taxiway supporting Runway 13/31, and associated levee 
construction and realignment of drainage to protect the runway against flooding. 
 The FAA is preparing the EIS in accordance with the National Environmental Policy 
Act (NEPA) and Marin County is preparing EIR in accordance with the California 
Environmental Quality Act (CEQA).    
 
Discussion during the meeting will include the methodology for preparing the 
required air quality analysis.  The FAA is requesting your attendance because of your 
unique expertise concerning the evaluation of air quality impacts and/or air quality 
assessments in the region.  Before the meeting is officially scheduled, the FAA would 
like to know your availability and to confirm that you are the correct contact for your 
organization.  The tentative date, time, and location for the meeting are as follows:  
 
Date: Wednesday, April 22, 2009  
 
Time: 10:00 AM  
 
Location: Bay Area Air Quality Management District Office, 939 Ellis St., San 
Francisco, CA 94109 (Contact:  Greg Tholen, 415-771-6000 ext 4954)  
 
Please reply to this e-mail by March 27, 2009 to confirm your receipt and to let me 
know if you will be available on April 22, 2009.  If this email is more appropriate for 
another member of your organization, please forward it to them and cc me at 
Douglas.Pomeroy@FAA.gov.  Once we have everyone’s responses, we will send out 
an official letter notifying you of the meeting.  
 
If you have any questions, please email me or call me at (650) 876-2778 ext 612.  
 
Thank you,  
 
Doug Pomeroy  
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Environmental Protection Specialist  
FAA, San Francisco Airport District Office 
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By:

Date:

Federal Aviation
Administration

Air Quality Scoping Meeting

Environmental Impact Statement / 
Environmental Impact Report

Marin County Airport – Gnoss 
Field

FAA Consultant, Landrum & Brown

April 22, 2009

Air Quality Scoping Meeting
2Federal Aviation

AdministrationApril 22, 2009

Thank you to the Bay Area Air Quality 
Management District for allowing us 
to hold this scoping meeting at their 
facilities. 
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Air Quality Scoping Meeting
3Federal Aviation

AdministrationApril 22, 2009

DRAFT Deliberative Material -
DO NOT CITE OR QUOTE

This scoping material is provided as a draft 
and should not be considered the final 
authority for assessing air quality for the 
EIS/EIR.  As the project progresses, 
additional information is obtained, or 
changes in planning, may require 
adjustments to the methodology and 
procedures.

Air Quality Scoping Meeting
4Federal Aviation

AdministrationApril 22, 2009

SIGN-IN SHEET

Fill out contact 
information or attach 
your business card.  
Remember to include 
your e-mail address!
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Air Quality Scoping Meeting
5Federal Aviation

AdministrationApril 22, 2009

Accomplish the following goals

• Introduce the project and the key team members to agencies

• Familiarize agencies with the scope of the proposed action 
(project) 

• Identify issues of concern to participating agencies

• Create a list of contacts within each participating agency

• Exchange data

• Obtain concurrence from the relevant agencies with regard to 
procedure and methodology

Purpose of Air Quality Scoping

Air Quality Scoping Meeting
6Federal Aviation

AdministrationApril 22, 2009

Agenda

I. Proposed Project Background and 
Description

II. Marin County Attainment Status

III. Regulations And Guidelines

IV. Air Quality Computer Models

V. Emissions Inventory

VI. Next Steps

VII. Comments and Questions
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Air Quality Scoping Meeting
7Federal Aviation

AdministrationApril 22, 2009

Marin County Airport –
Gnoss Field

• Located in Marin County, 
California (north of Novato)

• Serves as an important link in 
the regional transportation 
network as a reliever airport

I. Project Background

Air Quality Scoping Meeting
8Federal Aviation

AdministrationApril 22, 2009

Marin County Airport –
Gnoss Field

• One runway (Runway 13/31) 
that is 
3,300 feet long

• ~95,000 takeoffs and landings 
annually

• Single and twin engine 
propeller 
aircraft, small business jets

• System of levees protect the 
runway 
from flooding

I. Project Background

N
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Air Quality Scoping Meeting
9Federal Aviation

AdministrationApril 22, 2009

Challenges to overcome

• The current runway length of 3,300 feet limits the ability of 
current Airport tenants to operate aircraft at optimum 
weight for maximum efficiency
– Currently requires pilots to restrict the weight of the aircraft well 

below what the aircraft could accommodate

– They must either reduce fuel or reduce the passengers and/or 
cargo

• The Airport needs to comply with current FAA standards 
for Runway Safety Areas (RSAs)
– Latest FAA guidance calls for 240-foot long by 120-foot wide RSA 

beyond the end of each runway

– Currently the Airport has 125-foot overrun (RSA) on the south end 
and 100-foot overrun (RSA) on the north end

I. Project Background

Air Quality Scoping Meeting
10Federal Aviation

AdministrationApril 22, 2009

3,300 feet

100-foot Overrun

125-foot Overrun

I. Project Background
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Air Quality Scoping Meeting
11Federal Aviation

AdministrationApril 22, 2009

Marin County, as the owner and operator of Gnoss 
Field Airport, has proposed the following 
improvements:

• Extend Runway 13/31 from 3,300 feet to 4,400 feet with RSAs 
(i.e. overrun areas) that meet current FAA guidelines

• Extend the corresponding taxiway to the full length of the 
runway

• Levee extension and realignment of drainage

• Re-program the navigational aids that pilots use to land at the 
Airport to reflect the extended runway

I. Proposed Airport Improvements

Air Quality Scoping Meeting
12Federal Aviation

AdministrationApril 22, 2009

I. Proposed Airport Improvements

4,400 feet

240-foot Overrun
1,100-foot runway/
taxiway extension 240-foot Overrun
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Air Quality Scoping Meeting
13Federal Aviation

AdministrationApril 22, 2009

I. Environmental Processing

• An Environmental Impact Statement (EIS) to comply with the 
National Environmental Policy Act

• An Environmental Impact Report (EIR) to comply with the 
California Environmental Quality Act

• Other Federal and state laws/acts that are relevant to the 
project site or type of impacts
– Section 106 Consultation

– Department of Transportation 4(f)/303(c)

– Endangered Species Act

– Clean Water Act

– Others

To comply with the relevant environmental laws, this 
project requires the preparation of:

Air Quality Scoping Meeting
14Federal Aviation

AdministrationApril 22, 2009

I. Environmental Processing

• FAA is the Federal Lead Agency for the NEPA compliance and 
EIS documentation

• Marin County is the State Lead Agency for the CEQA  
compliance and EIR documentation

• Landrum & Brown is the Contractor preparing the EIS/EIR 
Documentation

– Sub-consultants that specialize in local environmental resources

Introduction to Applicant/Agents:
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Air Quality Scoping Meeting
15Federal Aviation

AdministrationApril 22, 2009

I. EIS/EIR Process

Air Quality Scoping Meeting
16Federal Aviation

AdministrationApril 22, 2009

II. Marin County Federal Attainment Status
• Marin County is marginal nonattainment for the new eight-

hour ozone standard

• Marin County is nonattainment for the 24 hour PM2.5 standard

• Also in maintenance for the carbon monoxide (CO) standard

San Francisco Bay Area 
Intrastate Air Quality Control 
Region

http://www.epa.gov/airprogm/oar/oaqps/greenbk/
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Air Quality Scoping Meeting
17Federal Aviation

AdministrationApril 22, 2009

II. Marin County State Attainment Status
• Marin County is nonattainment for the eight-hour and 1-hour 

ozone standard

• Marin County is nonattainment for the annual arithmetic 
mean and 24- hour PM10 standard 

• Marin County is nonattainment for the annual arithmetic 
mean PM2.5 standard

Bay Area Air Quality 
Management District

http://www.baaqmd.gov/pln/air_quality/ambient_air_quality.htm
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II. Pollutants of Concern
For purposes of CAA and CEQA conformity:

• Carbon monoxide (CO)
• Course particulate matter (PM10)
• Fine particulate matter (PM2.5)
• Sulfur oxides (SOX)
• Nitrogen oxides (NOx)
• Volatile organic compounds (VOC)

These are criteria pollutants for which Marin County 
does not meet the Federal or state standards, as 
well as the precursor pollutants to ozone and fine 
particulate matter formation.
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II. Purpose of the Assessment

(c)(1) No agency shall engage in, support, fund, or approve an action that 
does not conform to a state implementation plan. Conformity to an 
implementation plan means:

(A) Conformity to a plan’s purpose of eliminating or reducing the 
severity and number of violations of the NAAQS and achieving 
expeditious attainment of such standards; and

(B) that the action will not:

(i) Cause or contribute to any new violation of any standard in 
any area

(ii) Increase the frequency or severity of any existing violation 
of any standard

(iii) Delay timely attainment of any standard or milestone

CAA Sec. 176(c)(1) must be satisfied:

Air Quality Scoping Meeting
20Federal Aviation
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III. Regulations and Guidelines

• National Environmental Policy Act 
(NEPA)

• Clean Air Act (1990 Amendments) 
CAA Title I, including 
General Conformity

• California Environmental Quality 
Act (CEQA)

The National 
Environmental 

Policy Act of 1969

Be it enacted by the Senate and House of 
Representatives of the United States of America in 
Congress assembled, That this Act may be cited as 
the “National Environmental Policy Act of 1969.”

CLEAN AIR ACT

TITLE I

AIR  
POLLUTION  

PREVENTION 
AND CONTROL

The California 
Environmental 
Quality Act of 

1970
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• FAA Air Quality Procedures for 
Civilian Airports & Air Force Bases

• FAA Order 5050.4B, NEPA 
Implementing Instructions for Airport 
Actions

• FAA Order 1050.1E, Environmental 
Impacts:  Policies and Procedures

III. FAA Guidelines

Assessment prepared pursuant to the FAA Air Quality Procedures for Civilian Airports & Air Force Bases 
will be compliant to NEPA, CAA, FAA guidelines, and USEPA guidelines.

Air Quality Scoping Meeting
22Federal Aviation

AdministrationApril 22, 2009

Assessment prepared pursuant to 
the BAAQMD CEQA Guidelines 
will be compliant to CEQA 
guidelines.

III. BAAQMD CEQA Guidelines

http://www.baaqmd.gov/pln/ceqa/index.htm

Page F-98



12

Air Quality Scoping Meeting
23Federal Aviation

AdministrationApril 22, 2009

III. USEPA - NEPA
• Purpose of NEPA is to disclose the impacts from 

the Federal Action, unless the action is
excluded, an emergency, or an advisory.

• Air quality assessment prepared to determine 
whether or not a Federal action has the potential 
to adversely impact air quality.

• Air quality impacts are assessed by evaluating 
project emissions against the National Ambient 
Air Quality Standards (NAAQS). 

Air Quality Scoping Meeting
24Federal Aviation

AdministrationApril 22, 2009

III. California - CEQA
• Purpose of CEQA is to identify and disclose to 

decision makers and the public the significant 
impacts of a proposed project prior to its 
consideration and approval.

• Air quality impacts are assessed by evaluating 
project emissions against the California Ambient Air 
Quality Standards (CAAQS) as well as the NAAQS. 

• BAAQMD Thresholds of Significance will be used as 
primary guide in determining CEQA impacts
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III. Ambient Air Quality Standards
NAAQS

CAAQS

30-day Average

Calendar Quarterly

Rolling 3-Month

24-Hour

Annual Arithmetic Mean

24-Hour

Annual Arithmetic Mean

1-Hour

3-Hour

24-Hour

Annual Arithmetic Mean

1-Hour

8-Hour

1-Hour

Annual Arithmetic Mean

1-Hour

8-Hour

AVERAGING 
PERIOD

---

1.5 g/m3

0.15 g/m3

---

1.5 g/m3

0.15 g/m3

1.5 g/m3

---

---

Lead (Pb)

35 g/m3

15 g/m3

35 g/m3

15 mg/m3

---

12 g/m3
Particulate Matter(PM2.5)

150 g/m3

---

150 g/m3

---

50 g/m3

20 g/m3
Particulate Matter (PM10)

---

0.50 PPM

---

---

---

---

0.14 PPM

0.030 PPM

0.25 PPM

---

0.04 PPM

---

Sulfur Dioxide (SOx)

---

0.075 PPM

---

0.075 PPM

0.09 PPM

0.070 PPM
Ozone (O3)

---

0.053 PPM

---

0.053 PPM

0.18 PPM 

0.030 PPM
Nitrogen Dioxide (NO2)

---

---

35 PPM

9 PPM

20 PPM

9 PPM
Carbon Monoxide (CO)

SECONDARYPRIMARY
POLLUTANT
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III. FAA Screening Criteria
Not every airport project requires dispersion analysis to 
compare project emissions to the NAAQS.

FAA bases the requirement for dispersion analysis on the 
combined influence of annual airport passengers and the 
annual number of GA + air taxi operations.

Criteria: >=2.6 million annual passengers

>=180,000 GA + Air Taxi operations

Dispersion analysis would not be required for the DVO 
Proposed Project.
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III. USEPA – CAA
Key components to Clean Air Act strategy

• Ensure Federal funding and approval are for 
projects that are consistent with air quality goals

• Ensure Federal projects do not worsen air 
quality or interfere with the purpose of the State 
Implementation Plan (SIP) to meet and maintain 
the NAAQS

Air Quality Scoping Meeting
28Federal Aviation
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III. Compliance to CAA
• Disclose potential for significant air quality 

impacts from Federal actions depending on  
attainment status

• General Conformity Rule applies to airport 
projects   
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III. General Conformity Rule
Provides screening criteria (thresholds) to:

• Identify Federal actions that have no 
potential to cause adverse air quality impacts

• Avoid unreasonable administrative burdens

• Focus on Federal actions that have potential 
for significant air quality impacts

Air Quality Scoping Meeting
30Federal Aviation
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III. General Conformity Applicability

Federal actions are subject when the project 
is:

• Federally-funded or approved

• Not a highway or transit project

• Not exempt or presumed to conform

• Located within a nonattainment area

DVO Proposed Project is applicable 
under the General Conformity Rule.
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III. General Conformity Determination
If net emissions equal or exceed the 
applicable de minimis thresholds:

• Conduct dispersion analysis for comparison to 
the NAAQS 

• Show the project emissions are accounted for 
in the SIP

• Apply mitigation that reduces net emissions to 
zero

• Revise the SIP

Air Quality Scoping Meeting
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III. Positive Conformity Findings
If net emissions are below the applicable de 
minimis and BAAQMD thresholds:

• Proposed Project is assumed to conform 
to the California SIP and no further 
analysis or reporting is required under 
CAA General Conformity.

• Results of the analysis are reported in the 
document.

• No public comment period is required 
unless the project is regionally significant.
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III. Transportation Conformity

The Proposed Project does not 
include any transit or Federal highway 
projects requiring approval by 
California DOT. 

Therefore, Transportation conformity does not 
apply.

Air Quality Scoping Meeting
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IV. Air Quality Computer Models

The air quality assessment will potentially 
require the use of 2 air quality models, 
depending on the sources to be modeled:

• FAA EDMS

• URBEMIS
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Data for modeling the project’s impacts will 
come from project team members but also 
from the state and local air agencies.

In addition, the air agencies may offer advice 
and guidelines for the development of the input 
data.  

IV. Model Inputs

Air Quality Scoping Meeting
36Federal Aviation
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• There would be no additional Vehicle Miles Traveled 
with the Proposed Project (No impact to intersections 
or roadways)

• There would be no change in the number of aircraft 
operations or fleet mix

• No demolition of existing structures

• No new structures proposed (no change to stationary 
sources)

IV. Model Input Anticipated Assumptions
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• Additional taxi time for aircraft 

• Potential increase in fuel use

• Construction emissions

IV. Model Input Anticipated Assumptions

Air Quality Scoping Meeting
38Federal Aviation
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Emissions Inventory and Dispersion Model

• Version 5.1

• FAA-required for airport-specific sources

• USEPA-approved for other sources

• Criteria and precursor pollutants

IV. FAA EDMS
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• Aircraft
• GSE 
• Stationary Sources 

including
• Fuel tanks

IV. Sources Modeled using EDMS

Air Quality Scoping Meeting
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IV. Aircraft Fleet

Aircraft information will be derived from the 
noise analysis, and will be further defined by:

• Aircraft type
• Engine type
• Runway end use  

Example of aircraft queuing
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IV. Aircraft Taxi and Delay Statistics

• Average taxi time

Example of aircraft queuing

Air Quality Scoping Meeting
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The computer software, URBEMIS 9.2.4 
will be used to perform the calculations for 
construction emissions.

IV. URBEMIS Model

Construction details will be 
based on the preliminary 
design report produced in 
December 2002
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V. Emissions Inventory
Emissions inventories are anticipated to be 

prepared for:

• 2008 Existing Baseline

• 2013 No Action and Alternatives 

• Possibly other inventories

• CAA mandated attainment year, if required

• SIP emission budget year, if required

Air Quality Scoping Meeting
44Federal Aviation
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V. Emissions Evaluation
• After all data is input, EDMS will be run for the 

future baseline and all alternatives of the same 
future year.

• Construction emissions inventory will be 
prepared.

• Inventories will be compared to determine total 
emissions 
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V. De minimis Thresholds

100
100
70

Particulate Matter (PM10)
Moderate Nonattainment Area
Serious Nonattainment Area

2525Lead (Pb)

50/100

100/100

10/10
25/25
50/50

50/100
50/100

100/100
100/100

Ozone (O3) Precursors VOC and NOx (VOC/NOx)
Extreme Nonattainment Area
Severe Nonattainment Area
Serious Nonattainment Area
Inside an OTR

Marginal Nonattainment Area
Moderate Nonattainment Area

Outside an OTR
Marginal Nonattainment Area
Moderate Nonattainment Area

100100Nitrogen Dioxide (NO2)

100100Sulfur Dioxide (SO2)

100100Particulate Matter (PM2.5)

100100Carbon Monoxide (CO)

MAINTENANCE
(tons per year)

NONATTAINMENT 
(tons per year)CRITERIA/PRECURSOR POLLUTANT
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V. BAAQMD Thresholds
The Bay Area Air Quality Management 
District has developed Thresholds of 
Significance that will be used to determine 
potential impacts.

15

15

15

Tons/Year

3680PM10

3680NOX

3680Reactive Organic Gases

Kilogram/dayPounds/DayCRITERIA/PRECURSOR 
POLLUTANT
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• Cumulative impact analysis will consider 
past, present, and reasonably foreseeable 
future projects and 

• Will be based on evaluation of the 
consistency with the local general plan and 
the most recently adopted Clean Air Plan. 

V. Cumulative Impacts

Air Quality Scoping Meeting
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• EDMS model (Version 5.1) would be utilized 
to prepare a HAPs inventory.  EDMS 
currently calculates emissions for 395 
speciated hydrocarbons.  From the 395 
speciated hydrocarbons 44 of them are 
considered to be HAPs, while the other 351 
are non toxic compounds. 

V. Hazardous Air Pollutants
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• The analysis will determine the annual rate 
(tons per year) of carbon dioxide (CO2) 
emissions attributable to aircraft sources.  

• EDMS Version 5.1 would be used to quantify 
the CO2 emissions inventory for aircraft only.

• URBEMIS will be used to determine C02 
emissions from construction  

• Mitigation measures will be considered.

V. Greenhouse Gas Emissions

Air Quality Scoping Meeting
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• Effects on climate change may include 
changes in hydrology, sea level, weather 
patterns, precipitation rates, and chemical 
reaction rates. 

• A qualitative analysis will be included that 
will consider how the Proposed Project and 
its alternatives may or may not increase the 
factors that result in climate change.  

V. Climate Change Analysis
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VII. Next Steps

• Data collection 

• Prepare model inputs

• Prepare emissions inventory and 
compare to thresholds of significance

• Prepare draft Air Quality Technical 
Report 

Air Quality Scoping Meeting
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VII. Next Steps

Second Air Quality Meeting

• In-person to be held after the FAA/Marin County has 
received and reviewed the draft Air Quality Technical 
Report.

Third Air Quality Meeting

• Telecon to be held after the FAA/Marin County has 
received and reviewed the Environmental Consequences 
chapter of the DEIS/DEIR

Fourth Air Quality Meeting

• Telecon to be held after the Consultant Team has 
received and analyzed all public comments on the Draft 
EIS/EIR. 
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• SIP attainment years

• SIP emissions budgets

• 2005 Bay Area Ozone Strategy vs. 
2009 Bay Area Clean Air Plan

VII. Data Requests

Air Quality Scoping Meeting
54Federal Aviation
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VIII. Comments and Questions
Please provide any additional questions or comments 

by May 13, 2009 to:

Mr. Doug Pomeroy

Federal Aviation Administration

Western Pacific Region

San Francisco Airports District Office

831 Mitten Road, Room 210

Burlingame, CA 94010-1303

Telephone: 650-876-2778 ext. 612

Email: Douglas.Pomeroy@faa.gov
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Meeting:   Air Quality Scoping Meeting #1 
 
Date:  10:00am April 22, 2009 
 
Location:  Bay Area Air Quality Management District office 

939 Ellis St., San Francisco, CA 94109 
      4th Floor Conference Room 

 
Invitation List: Included members from the Bay Area Air Quality 
Management District, US Environmental Protection Agency Region 9 Air 
Program, California Environmental Protection Agency Air Resources Board, 
Metropolitan Transportation Commission, and the Association of Bay Area 
Governments. 
 
Attendees:  
 
Bay Area Air Quality Management District  

Greg Tholen – Principal Environmental Planner 
Bay Area Air Quality Management District  
939 Ellis St., San Francisco, CA 94109 
(415)749-4954 
(415) 749-4741 fax 
gtholen@baaqmd.gov 

      
Federal Aviation Administration 

Barry Franklin – Environmental Protection Specialist (Advisory) 
San Francisco Airports District Office 
831 Mitten Road, Room 210 
Burlingame, CA  94010-1303 
(650) 876-2778 ext. 614 
Fax: (650) 876-2733 
barry.franklin@faa.gov 

 
County of Marin 
Department of Public Works 

Eric Steger, Senior Civil Engineer 
3501 Civic Center Drive Room #304 
San Rafael, CA 94903 
(415) 507-2754 
(415)499-3799 fax 
esteger@co.marin.ca.us  
 

 Ken Robbins, Airport Manager 
Marin County Airport 
451-A  Airport Road 
Novato, CA  94945 
(415) 897-1754 
(415) 819-5285 cell 
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(415) 897-1264 fax 
krobbins@co.marin.ca.us 

 
John Roberto Associates  
 John Roberto  

P.O. Box 31330  
San Francisco, CA  94131  
(415) 586-0224  
(415) 334-6843 fax 
jraplan@sbcglobal.net 

 
LANDRUM & BROWN, INCORPORATED 

Rob Adams 
Project Manager 
11279 Cornell Park Drive 
Cincinnati, OH  45242-1811 
(513) 530-1201 
(513) 530-1278 fax 
radams@landrum-brown.com 

 
Fred Greve, P.E.  
Managing Director 
27812 El Lazo Road,  
Laguna Niguel, CA 92677 
(949) 349-0671 
(949) 349-0679 fax  
 
Chris Babb 
11279 Cornell Park Drive 
Cincinnati, OH  45242-1811 
(513) 530-1275 
(513) 530-2275 fax 
cbabb@landrum-brown.com 

 
 
Purpose of Presentation:  

- Introduce the project and the key team members to the air quality 
agencies 

- Familiarize air quality agencies with the scope of the proposed action 
- Identify issues of concern 
- Create a list of contacts  
- Exchange data 
- Obtain concurrence with regard to procedure and methodology 

 
Project Description: 
 
Gnoss Field Airport is located in Marin County, California, north of the City of 
Novato.  Marin County is the airport sponsor and lead for the EIR; FAA is the 
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manager of the EIS process; Landrum & Brown, Inc. is the contractor 
preparing the EIS-EIR documentation.  Gnoss Field Airport currently has one 
runway (Runway 13/31) that is 3,300 feet long and 75 feet.  Marin County 
has proposed an 1,100-foot extension of Runway 13/31, an extension of the 
taxiway supporting Runway 13/31, and associated levee construction and 
realignment of drainage to protect the runway against flooding.   
 
In accordance with the National Environmental Policy Act (NEPA), FAA Orders 
5050.4B, National Environmental Policy Act Implementing Instructions for 
Airport Actions, and 1050.1E, Environmental Impacts Policies and 
Procedures, and the laws of the State of California, an environmental review 
of this project is being prepared to disclose the potential environmental 
impacts and to identify necessary mitigation.   
 
Summary: 
 
The meeting was opened at 10:00 a.m. by Rob Adams, the Project Manager 
for Landrum & Brown with the introductions of the participants.  Mr. Adams 
reviewed the project background and described the proposed improvements 
to Gnoss Field.  The Proposed Project would not cause any additional vehicle 
miles traveled and there would be no impact to intersections or roadways.  In 
addition there would be no change in the future no action condition as 
compared to the Proposed Action in the number of aircraft operations or fleet 
mix. It was noted that essentially all of the aircraft tie-downs and hangars 
were occupied, that there were no plans for new spaces, and that this would 
be an additional factor that would keep operations at current levels.  
Additionally, Ken Robbins noted that he has heard of some pilots making 
double trips because they could not carry all of their passengers and a full 
fuel tank with the current runway.  Therefore, there might be some potential 
for reducing trips. Next Chris Babb went over the current attainment status 
of Marin County.  The various regulations and guidelines applicable to the air 
quality assessment were discussed.  It was noted that based upon FAA 
screening criteria, dispersion analysis would not be required for the Proposed 
Project based upon the number of annual airport passengers and the annual 
number of General Aviation + Air taxi operations.  BAAQMD and applicable de 
minimis thresholds of significance would be used as a primary guide in 
determining impacts. Mr. Babb stated that the air quality assessment would 
use FAA’s Emissions and Dispersion Modeling System and URBEMIS to 
calculate emissions.  The air quality assessment would also provide a 
cumulative impacts analysis, an inventory of hazardous air pollutants, a 
greenhouse gas emissions inventory from aircraft, and a qualitative climate 
change analysis.  The following specific items listed below were discussed.  
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• There is the potential for EPA to change the standard for Lead.  It was 
suggested that the EIS/EIR include a lead analysis due to the use of 
aviation gas at the airport.  

 
• The Air District is in the process of updating their CEQA Guidelines.  

The CEQA Guidelines Update will review, revise, and develop 
significance thresholds, assessment methodologies, and mitigation 
strategies for criteria pollutants, air toxics, odors, and greenhouse gas 
emissions.  The draft is expected in May with anticipated adoption in 
July 2009.  Mr. Tholen pointed out that the study could be prepared 
under the existing guidelines, but there was general consensus that if 
the study could use the upcoming guidelines that it would be 
preferable especially from a public relations standpoint. 

 
• In addition to the use of URBEMIS, the BAAQMD suggested we review 

the excel spreadsheet Roadway Construction Emissions Model 
Version 6.3.1 available on the Sacramento Air Quality Management 
district’s website.    

 
• The 2005 Bay Area Ozone Strategy is the currently approved plan.  

However, the 2009 Bay Area Clean Air Plan draft is expected to be 
publicly available in July 2009 with an anticipated adoption likely in 
October/November 2009.  The 2009 Bay Area Clean Air Plan will 
update the Bay Area 2005 Ozone Strategy in accordance with the 
requirements of the California Clean Air Act to implement “all feasible 
measures” to reduce ozone.  The Plan will consider the impacts of 
ozone control measures on particulate matter (PM), air toxics, and 
greenhouse gases in a single, integrated plan and establish emission 
control measures to be adopted or implemented in the 2009-2012 
timeframe.  Mr. Tholen acknowledged that since the air analysis has 
been started that the 2005 Ozone Strategy could be used.  

• Mr. Tholen concurred that if the project is below de minimis thresholds 
and below BAAQMD thresholds then the project will be in conformity 
with the SIP. 

• Mr. Tholen reported that the BAAQMD is developing greenhouse gas 
(GHG) emissions threshold recommendations in the CEQA Guidelines 
update.  The greenhouse gas emissions thresholds the BAAQMD are 
developing are considered interim thresholds until the California Air 
Resources Board completes their work on developing GHG thresholds, 
at which time the BAAQMD will reconsider options for a GHG threshold.  
He suggested the determination of significance for GHG is the 
responsibility of the lead agency, that GHG should be quantified, and 
that significant GHG emissions be mitigated to the extent feasible.  
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Consultation with the CAPCOA (California Air Pollution Control Officers 
Association) guidelines for potential mitigation measures was 
encouraged. 

• In terms of the air quality analysis, Mr. Tholen pointed out that PM2.5 
will be added to the BAAQMD thresholds.  That the analysis should 
provide a qualitative discussion of toxic air contaminants (i.e., diesel 
particulate) for construction operations.  Also potential increase in fuel 
throughput for the airports fuel storage and fueling services should be 
included in the assessment. 

 
Next Steps: 

 
The next steps for the air quality assessment will be to collect relevant data 
and develop model inputs.  Emissions Inventories will be prepared and 
compared to the thresholds of significance. A draft air quality technical report 
will be prepared and submitted to FAA/Marin County for review.  Upon their 
approval a copy of the technical report will be submitted to the air quality 
agencies for review.   
 
In addition there will be continued coordination with the BAAQMD in order to 
inform them on the status of the EIS/EIR and to obtain information on the 
upcoming releases of the revised CEQA Guidelines and the 2009 Bay Area 
Clean Air Plan.  
 
The next milestone for the agencies will be the submission of the draft air 
quality technical report.  After the agencies have had a chance to review a 
meeting will be held to discuss any comments.  This meeting is anticipated in 
July/August 2009.  The air quality agencies will be notified in advance of the 
technical report submission and the meeting request.  
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APPENDIX G 
WATER QUALITY 

 
This appendix contains the Water Quality Technical Report prepared for the 
Environmental Impact Statement and Environmental Impact Report.   
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1.0 INTRODUCTION 

This report presents detailed information on existing conditions (2008) related to water quality 
associated with implementation of the proposed Gnoss Field Airport Runway Extension Project 
(proposed project).  This report provides data and analysis in support of the Environmental 
Impact Statement/ Environmental Impact Report (EIS/EIR) for the proposed project.  

This Water Quality Technical Report discusses the regulatory setting, describes existing water 
quality conditions (2008) for the project site and immediate vicinity, and analyzes three project 
alternatives, including the  No Action Alternative (Alternative A), the Preferred Alternative 
[Proposed Project (Alternative B)] and Alternative D.  This report also describes methodology 
used to assess hydrology and water quality impacts, and the environmental consequences and 
impacts associated with development of the Proposed Project and alternatives.   
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2.0 REGULATORY FRAMEWORK  

Many federal, state, and local regulatory programs stipulate standards and conditions for the 
protection, maintenance, and improvement or enhancement of water quality relevant to 
implementation of the proposed project.  Many of these programs build upon or tier off of the 
federal Clean Water Act (CWA).  The primary regulatory provisions applicable to water quality 
standards relevant to the proposed project site are summarized below. 

2.1 Federal Regulations 

2.1.1 Federal Clean Water Act 

The 1972 Federal Water Pollution Control Act, also known as the Clean Water Act (CWA), 
establishes the basic structure for the United States Environmental Protection Agency (EPA) to 
regulate discharges of pollutants into waters of the United States.  The CWA’s primary intent is 
to restore and maintain the chemical, physical, and biological integrity of the Nation’s waters.  

Section 301 of the CWA prohibits any person to discharge any pollutant unless implemented in a 
manner compliant with Section 301, and sections 302, 306, 307, 318, 402, and 404 of the CWA.  
Any discharge to waters of the U.S. requires a federal permit.  Under Section 301, effluent 
guidelines and categorical pretreatment standards regulations have been established for 56 
industrial land use categories discharging directly to surface waters   

Section 401 of the CWA (33 U.S.C. 1341) requires any federal license or permit applicant to 
obtain a water quality certification if any proposed project activity may result in a discharge of a 
pollutants into waters of the United States.  This certification assures that the discharge would 
comply with the applicable effluent limitations and water quality standards.  The intent of this 
regulation is to preserve wetlands, avoid adverse impacts to existing aquatic resources where 
possible, and to offset unavoidable adverse impacts through mitigation.  The overall goal of 
Section 401 is to achieve no net loss of wetland functions and values. 

The CWA was amended in 1987 with the addition of Section 402(p), which established a 
framework for regulating storm water discharges under the National Pollutant Discharge 
Elimination System (NPDES).  The NPDES permit system was established in the CWA to 
regulate point source pollution such as municipal and industrial discharges to surface waters of 
the United States.  In California, the EPA has given the state authority to administer the NPDES 
program, which is implemented by the State Water Resources Control Board (SWRCB).   

Under the NPDES permit system, the SWRCB adopted the current Industrial Stormwater 
General Permit (General Industrial Permit) in 1997.  The General Industrial Permit regulates 
discharges associated with 10 broad categories of industrial activities, each of which are 
identified in the Federal regulations by a Standard Industrial Classification (SIC).  The General 
Industrial Permit identifies effluent limitation guidelines for storm water discharges from 
facilities in the ten industrial categories.  The General Industrial Permit requires the 
implementation of management measures that will achieve the performance standard of best 
available technology economically achievable (BAT) and best conventional pollutant control 
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technology (BCT).  Gnoss Field currently operates under the current Industrial Permit for Air 
Transportation Industrial Activities, SIC code 4581, under Waste Discharge Identification 
Number 221I000647. 

Nonpoint pollution sources are defined as those that originate over a wide area, rather than from 
a definable location or point source.  Nonpoint sources of pollution are generally exempt from 
federal NPDES permit program requirements with the exception of storm water discharges.  
Stormwater discharges during and after project construction can transport pollutants from 
impervious surfaces such as roads and parking lots into creeks and streams.  NPDES municipal 
Phase II regulations require jurisdictions to initiate actions to prevent long term non-point 
pollution through appropriate design.  Marin County operates under a General Permit for the 
Discharge of Stormwater from Small Municipal Separate Storm Sewer Systems and has 
developed a Stormwater Management Plan (EOA 2005).  The goal of the NPDES nonpoint 
source regulations is to improve the quality of storm water discharged to receiving waters to the 
“maximum extent practicable” through the use of Best Management Practices (BMPs). 

In accordance with NPDES regulations, to minimize the potential effects of construction runoff 
on receiving water quality, the SWRCB requires that any construction activity affecting one acre 
or more must obtain coverage under the General Construction Activity Stormwater Permit 
(Construction General Permit, 99-08-DWQ).  Effective July 1, 2010 all Permittees are required 
to obtain coverage under the new Construction General Permit Order 2009-0009-DWQ adopted 
on September 2, 2009.  Construction activity subject to this permit includes clearing, grading and 
disturbances to the ground such as stockpiling, or excavation, but does not include regular 
maintenance activities performed to restore the original line, grade, or capacity of the facility.  

Additionally, permit applicants are required to develop and implement a Storm Water Pollution 
Prevention Plan (SWPPP) that specifies erosion and sediment control BMPs to reduce or 
eliminate construction-related impacts on receiving water quality.  Permit applicants are also 
required to perform regular inspections of all BMPs.   

Examples of construction BMPs identified in SWPPPs include: using temporary mulching, 
seeding or other stabilization measures to protect uncovered soils; storing materials and 
equipment to ensure that spills or leaks cannot enter the storm drain system or surface water; 
developing and implementing a spill prevention and cleanup plan, installing traps, filters, or 
other devices at drop inlets to prevent contaminants from entering storm drains; and using 
barriers, such as straw wattles or silt fencing to minimize the amount of uncontrolled runoff that 
could enter storm drain inlets or surface water.   

The effect of this regulatory environment is that projects need to be managed carefully (i.e. 
BMPs are properly implemented, monitored, and maintained). 

2.1.2 Federal Aviation Administration Order 1050.1E, Environmental Impacts: Policies and 
Procedures 

Federal Aviation Administration (FAA) Order 1050.1E provides guidance regarding FAA 
policies and procedures for achieving compliance with National Environmental Policy Act 
(NEPA) and regulations issued by the Council on Environmental Quality for all FAA-
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administered projects.  Appendix A of this order summarizes potential “impact categories” that 
must be considered during project planning and implementation.  Section 17 of Appendix A 
provides requirements the FAA must meet in respect to analyzing project-related impacts to 
Water Quality under NEPA and determining whether project-related impacts are significant. 

The environmental analyses must contain sufficient description of a proposed action’s design, 
mitigation measures, including best management practices developed for nonpoint sources under 
Section 319 of the CWA, and construction controls to demonstrate that State or Tribal water 
quality standards and any Federal, Tribal, State, and local permit requirements will be met.  As 
stated in Section 17, of Appendix A, Significant Impact Thresholds, water quality regulations 
and issuance of permits will normally identify any deficiencies in the Proposed Project relevant 
to water quality or any additional information necessary to make judgments on the significance 
of impacts.  When the thresholds indicate that the potential exists for significant water quality 
impacts, additional analysis in consultation with State or Federal agencies responsible for the 
protection of water quality may be necessary.  The responsible FAA Official must ensure that the 
applicable water quality certificate is issued before FAA approves the proposed action. 

2.1.3 Federal Safe Water Drinking Act 

If the potential exists for contamination of an aquifer designated by the EPA as a sole or 
principal drinking water resource within the project area, the FAA is required to consult with the 
EPA regional office as required by section 1424(e) of the Safe Drinking Water Act, as amended.  
Consultation with the Federal, Tribal, State, or local officials will be undertaken if there is the 
potential for contamination of an aquifer designated by the EPA as a sole or principal drinking 
water resource for the area pursuant to section l424(e) of the Safe Drinking Water Act, as 
amended. Consultation 

2.1.4 Fish and Wildlife Coordination Act of 1980 

If the proposed action would impound, divert, drain, control, or otherwise modify the waters of 
any stream or other body of water, the Fish and Wildlife Coordination Act is applicable, unless 
the project is for the impoundment of water covering an area of less than ten acres.  The Fish and 
Wildlife Coordination Act requires the FAA to consult with the U.S. Fish and Wildlife Service 
and the applicable State agency to identify means to prevent loss or damage to wildlife resources 
resulting from the Proposed Action.   

2.2 State Regulations 

2.2.1 State Water Resources Control Board  

Section 303 of the CWA requires states to adopt water quality standards for all surface waters of 
the United States.  Where multiple beneficial uses exist, water quality standards must protect the 
most sensitive use.   

The SWRCB and the nine Regional Water Quality Control Boards (Regional Boards) are 
responsible for ensuring implementation and compliance with the provision of the federal CWA 
and California’s Porter-Cologne Water Quality Control Act.  The project area is situated within 
the jurisdiction of the San Francisco Bay Regional Water Quality Control Board (SFBRWQCB).  
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The proposed project is located within the Petaluma River Watershed, which has been listed on 
the current Section 303d list of impaired waterbodies.  Water quality pollutants of concern and 
that require total maximum daily loads (TMDLs) are diazinon, nickel, nutrients, and pathogens. 

Section 13260 of the California Water Code requires that any person discharging waste or 
proposing to discharge waste, other than to a community sewer system, that could affect the 
quality of the waters of the State, shall file a Report of Waste Discharge (ROWD) with the 
appropriate regional board.  Section 13260 of the California Water Code requires a ROWD for 
persons discharging or proposing to discharge waste that could affect the quality of the waters of 
the State.  The Regional Board reviews the applicant’s ROWD and may establish Waste 
Discharge Requirements (WDRs) for the proposed action.  WDRs may include effluent 
limitations, as well as monitoring and reporting requirements.   

San Francisco Bay Basin Plan 

Regional Boards have the authority to implement water quality protection standards through the 
issuance of permits for discharges to waters at locations within their jurisdiction and through 
multiple enforcement mechanisms.  Regional water quality objectives for all water bodies in the 
Petaluma River watershed (including Black John Slough and its tributaries) are specified in the 
Water Quality Control Plan (Basin Plan) for the San Francisco Bay Basin, prepared by the San 
Francisco Bay RWQCB in compliance with the federal CWA and the State Porter-Cologne 
Water Quality Control Act.  Section III of the Basin Plan contains both narrative and numeric 
water quality objectives that are intended to protect these beneficial uses.  The water quality 
criteria contained in the Basin Plan have been developed to protect the designated beneficial uses 
of the area.  

The Table 1 below summarizes the beneficial uses pertinent to the proposed project site.  

Table 1 — Beneficial Uses Pertinent to the Proposed Project 

County Water Body 

Aquatic Life Uses 
Wildlife 

Uses 
Recreational 

Uses 

C
O

L
D

 

E
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T
 

M
IG

R
 

R
A

R
E

 

S
P

W
N

 

W
A

R
M

 

W
IL

D
 

R
E

C
-1

 

R
E

C
-2

 

N
A

V
 

Petaluma River  E E E E E E E E E E 

San Antonio Creek E  P  P E E P P  

*** E = Existing Beneficial Uses, P = Potential Beneficial Uses 

Cold Freshwater Habitat (COLD) 1 
Estuarine Habitat (EST) 2 
Fish Migration (MIGR) 3 
Preservation of Rare and Endangered 4 
Species (RARE) 5 
Fish Spawning (SPWN)  6 
Warm Freshwater Habitat (WARM) 7 

Wildlife Habitat (WILD) 8 
Water Contact Recreation (REC1) 9 
Noncontact Water Recreation (REC2) 10 
Navigation (NAV) 11 

 12 
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California Industrial Activities Storm Water General Permit 

The Industrial Storm Water General Permit is an NPDES permit that regulates discharges 
associated with 10 broad categories of industrial activities.  The General Industrial Permit 
requires the implementation of management measures that will achieve the performance standard 
of best available technology economically achievable (BAT) and best conventional pollutant 
control technology (BCT).  The General Industrial Permit also requires the development of a 
Storm Water Pollution Prevention Plan (SWPPP) and a monitoring plan.  Through the SWPPP, 
sources of pollutants are to be identified and the means to manage the sources to reduce storm 
water pollution are described.  The General Industrial Permit requires that an annual report be 
submitted each July 1.  Facility operators may be able to participate in group monitoring 
program. 

Gnoss Field is a participant in the American Association of Airport Executives and Airport 
Research and Development Foundation Group Monitoring Plan (GMP) for California Storm 
Water Monitoring Group Airports.  Each airport participating in the GMP is required to collect 
and analyze two samples every five years.  Representative ness of the outfall(s) chosen for 
sampling at individual facilities is determined by studying the drainage areas discharging to an 
outfall.  The selected sampling outfall(s) discharges runoff repressing all potential pollutants for 
an individual facility.  Sound representative samples of storm water discharges from individual 
facilities are assured through the implementation of proper sampling protocols outlined by the 
GMP and defined by the General Permit and the requirements of 40 CFR 136 and 40 CFR 122, 
as well as selection of the appropriate outfall.  Gnoss Field samples at Outfall #1. 

Testing parameters to be analyzed for each participating facility are specific to the transportation 
industry and are specified by Section B(5)(c)(i) of the Industrial General Permit.  Section B 
requires collected storm water samples to be analyzed for total suspended solids (TSS), total 
organic carbon (TOC) or Oil and Grease, pH, and Specific Conductance.  In addition to 
monitoring collected storm water samples, as required by the General Permit, the following 
monitoring activities are to be conducted annually: 

 Non-Storm Water Discharge Observations.  Non-storm water discharge visual 
observations are to be conducted on a quarterly basis. 

 Storm Water Discharge Visual Observations.  Storm water visual observations are to 
be conducted once during every storm event per month of the wet season and are to be 
conducted within the first hour of storm water runoff. 

 Annual Comprehensive Site Compliance Evaluation.  An annual comprehensive site 
compliance evaluation is to be conducted by trained Airport Managers within all areas of 
Industrial Activity.  The Evaluation includes a review of the site-specific SWPPP, visual 
observations, and a comprehensive review of implemented BMPs for proper 
implementation, effectiveness, and adequacy.  Any new areas of industrial activity are 
required to be recorded by the Evaluation, and addressed by a modified SWPPP, if 
applicable.  If the facility is found to not be in compliance with the SWPPP or the 
General Permit conditions, the Inspector is required to document non-compliance 
specifics and modifications to the facility SWPPP and BMPs may be required. 
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Annual reporting requirements for each facility will result from a compilation of the forms 
completed during inspections conducted by the Airport Manager, reviewed by Environmental 
Compliance Operations, Group Leaders and the American Association of Airport Executives and 
Airport Research and Development Foundation Group, to be submitted annually to the Regional 
Water Quality Control Board by July 1st. 

In addition to on-site inspections conducted by the Airport Manager, the Group Leader for the 
Group Monitoring Plan (or Environmental Compliance Options) shall conduct inspections twice 
within the five-year permit period.  As required by the General Permit, the Group Leader will 
prepare an annual group evaluation report to be submitted to the State Water Resources Control 
Board by August 1st of each year. 

2.3 Local Regulations 

2.3.1 Marin County 

The following Marin County policies and regulations are relevant to the proposed project:  

Marin Countywide Plan 

Goal WR-1: Healthy Watersheds.  Achieve and maintain proper ecological 
functioning of watersheds, including sediment transport, groundwater 
recharge and filtration, biological processes, and natural flood 
mitigation, while ensuring high-quality water. 

Policy WR-1.1: Protect Watersheds and Aquifer Recharge.  Give high priority to the 
protection of watersheds, aquifer-recharge areas, and natural drainage 
systems in any consideration of land use.  

Policy WR1.3: Improve Infiltration.  Enhance water infiltration throughout watersheds to 
decrease accelerated runoff rates and enhance groundwater recharge.  
Whenever possible, maintain or increase a site’s predevelopment 
infiltration to reduce downstream erosion and flooding. 

Goal WR-2: Clean Water.  Ensure that surface and groundwater supplies are 
sufficiently unpolluted to support local natural communities, the 
health of the human population, and the viability of agriculture and 
other commercial uses.  

Policy WR-2.3: Avoid Erosion and Sedimentation.  Minimize soil erosion and discharge of 
sediments into surface runoff, drainage systems, and water bodies.  
Continue to require grading plans that address avoidance of soil erosion 
and on-site sediment retention.  Require developments to include on-site 
facilities for the retention of sediments, and, if necessary, require 
continued monitoring and maintenance of these facilities upon project 
completion. 
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Policy WR-2.2: Reduce Pathogen, Sediment, and Nutrient Levels.  Support programs to 
maintain pathogen and nutrient levels at or below target levels set by the 
Regional Water Quality Control Board, including the efforts of ranchers, 
dairies, agencies, and community groups to address pathogen, sediment, 
and nutrient management in urban and rural watersheds. 

Policy WR-2.4: Design County Facilities to Minimize Pollutant Input. Design, construct, 
and maintain County buildings, landscaped areas, roads, bridges, 
drainages, and other facilities to minimize the volume of toxics, nutrients, 
sediment, and other pollutants in stormwater flows, and continue to 
improve road maintenance methods to reduce erosion and sedimentation 
potential. 

Implementation Programs 

WR-2.2b: WR-2.b Integrate Bay Area Stormwater Management Agencies 
Association (BASMAA) Stormwater Quality Protection Guidelines into 
Permitting Requirements for All Development and Construction 
Activities.  All projects should integrate stormwater pollution prevention 
design features for water quality protection to the extent feasible, such as 
those included in the BASMAA Start-at-the- Source manual and the Tools 
Handbook. 

 

 

Marin County Code 

Chapter 23.09, Floodplain Management 

(2A) The County shall restrict uses which are dangerous to health, safety and property due to 
water or erosion hazards, or which result in damage increases in erosion or in flood heights or 
velocities; 

(2B) The County shall require that uses vulnerable to flood, including facilities which serve such 
uses, be protected against flood damage at the time of initial construction; 

(2C) The County will control the alteration of natural floodplains, stream channels, and natural 
protective barriers, which help accommodate or channel floodwaters; 

(2D) The County shall control filling, grading, dredging and other development which may 
increase flood damage; and 

(2E) The County will prevent or regulate the construction of flood barriers which will 
unnaturally divert floodwaters or which may increase flood hazards in other areas.  

Chapter 23.18, Urban Runoff Pollution Prevention 
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The County shall protect and enhance the water quality of our watercourses, water bodies and 
wetlands in a manner pursuant to and consistent with the Clean Water Act and the Porter-
Cologne Water Quality Control Act. 

The County shall abide by the previous by:  

 Minimizing discharges other than storm runoff to storm drains or watercourses; 

 Controlling the discharge to storm drains or watercourses from spills, dumping or 
disposal of materials other than rain water; 

 Reducing pollutants in stormwater discharges to the maximum extent practicable.  

 Complying with the County’s NPDES permit that require implementation of appropriate 
source control and site design measures and stormwater treatment measures for projects;  

 Maintaining pre-development stormwater runoff rates and preventing nonpoint source 
pollution whenever possible, through stormwater management controls and ensuring that 
these management controls are properly maintained (Marin County Board of Supervisors 
2008). 
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3.0 ENVIRONMENTAL SETTING 

3.1 Project Location 

Gnoss Field Airport (proposed project) is located within the Novato Valley drainage basin 
approximately one mile north of the City of Novato, California, immediately east of Highway 
101 on former Petaluma River tidelands.  The proposed project is situated within an un-
numbered section, Township 4 North, Range 7 West, of the USGS 7.5-minute series Petaluma 
River quadrangle (Figure 1).  

The proposed project area consists of ±120 acres of land that is currently composed of developed 
areas associated with the airfield and annual grassland and wetland communities on the 
perimeters of the field. 

3.2 Site History 

Many years ago levees were constructed near the Petaluma River to protect the area behind the 
levee from tidal action and flooding.  This particular site was originally farmed for hay 
production. 

Various structures have been constructed on the site.  These structures include ditches, roads, 
buildings, parking lots, culverts, and levees.  All of these structures have affected the flow of 
surface water on the site.  Pumps are used to return surface water from drainage ditches and 
canals from the airport and adjacent properties to the Petaluma River. 

3.3 Land Use 

The site is utilized primarily as a municipal airport, with centrally located infrastructure, 
including a landing strip, hangars, and buildings.  The perimeter of the study area is used to graze 
cattle, and some of the grounds are denoted as a California Department of Fish and Game 
Wildlife Area.  Roads, utilities, fences, levees, and drainage ditches are also found in the study 
area. 

3.4 Project Description 

The proposed project would involve the following actions:  

 The construction of a 1,100 feet runway extension and runway safety area to the existing 
Runway 13/31;  

 Construction of the corresponding taxiway to the full length of the runway;  

 Construction of realigned drainage channel to drain the extended runway and taxiway;  

 Construction of the corresponding levee extension to protect the runway and taxiway 
extensions from flooding; and 
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 Re-programming of navigational aids that pilots use to land at the Airport to reflect the 
extended runway. 

3.5 Physical Features 

3.5.1 Topography  

The proposed project landscape is primarily level with elevations ranging from 0 to 15 feet 
above mean sea level (MSL).  The airport is surrounded by a series of levees and rests on fill 
material and moderately impermeable bay mud.  Precipitation falling on the site collects in 
ditches and topographic depressions, gradually evaporating or draining relatively slowly into 
larger sloughs and pumped into Black John Slough or the Petaluma River.  

3.5.2 Soils 

The Natural Resources Conservation Service (NRCS) has mapped three soil units on the 
proposed project (Figure 2).  The soil units that occur onsite include Reyes clay; Urban land-
Xerorthents complex, 0 to 9 percent slopes; and Xerorthents, fill.  General characteristics 
associated with these soils types are described below. 

 Reyes clay:  This soil type is very deep and somewhat poorly drained.  It is found on 
reclaimed tidelands between 0 and 10 feet above MSL.  It formed in alluvium derived 
from various rock sources.  Slopes are generally between 0 and 2 percent.  Permeability 
is slow and runoff is slow.  Native vegetation is generally composed of wetland plant 
communities. 

 Urban land-Xerorthents complex, 0 to 9 percent slopes:  This soil type is found on 
valley floors, toes of cut slopes, and tidelands covered with fill between 0 and 500 feet 
above MSL.  The soil is composed of 70 percent urban land and 20 percent Xerorthents.  
The Urban land component consists of areas covered by roads and developed structures.  
Runoff within this component is rapid.  Xerorthents consist of cut or fill areas.  The 
original soils are often graded and contain mixed soil horizons.  The characteristics of 
Xerorthents are highly variable. 

 Xerorthents, fill:  This soil type consists of soil material that has been moved 
mechanically and mixed.  Most of this unit is contained in urban areas.  Xerorthents are 
loamy and well-drained.  Permeability and runoff characteristics vary. 

3.5.3 Regional Hydrology 

The proposed project site is located within the San Francisco Bay Hydrologic Region (HR), as 
defined by the California Department of Water Resources.  Within this HR, Gnoss Field Airport 
is located in the 146 square mile Petaluma River watershed (Hydrologic Unit Code #18050002).  
The Petaluma River is the major drainage within this watershed and empties into San Pablo Bay. 

3.5.4 Local Hydrology  

The existing hydrologic boundaries defining the proposed project water quality extend from the 
southeastern slope of Burdell Mountain in the west, to the northernmost extent of the Airport 
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levee in the north, to the levee along Black John Slough in the south, to the easternmost levee 
between the proposed project site and the adjacent agricultural field.  

Surface Waters 

Surface water drainage flows on the proposed project site can be delineated into four basic 
categories:  

 Run-on/perimeter flows;  

 Runway/taxiway flows;  

 Asphalt apron flows; and  

 Offsite flows.  

Run-On/ Perimeter Flows 

Approximately 218 acres drain down the eastern slope of Burdell Mountain into ditches and 
natural drainage swales (Figure 3).  These flows continue east under Highway 101 through two 
culverts to the northwestern corner of the asphalt hangar apron, immediately northwest of the 
main entrance to the airport.  The flows coming from the west join and enter the interior levee 
drainage through a culvert at the northwestern most corner of the asphalt hangar apron.  

Runoff then flows east from the culvert in the vegetated interior drainage channel until it meets 
the taxiway shoulder.  Waters are then directed north parallel to the taxiway.  The flows continue 
north, per the original design via gravity, to the end of the taxiway and runway and then circle 
around to the east.  Runoff continues south to the eastern windsock.  From this point waters are 
conveyed due east along the northeastern property boundary, still inside the Airport levee 
system, to the confluence with the north flowing vegetated drainage channel along the 
easternmost property boundary.  The two waters converge and then are discharged out of the 
proposed project boundary through twin culverts.  The north flowing vegetated drainage channel 
originates along the southernmost property boundary, adjacent to Black John Slough (Figure 4). 

Discharged waters continue to flow east in the vegetated drainage channel within the off-site 
levee system.  These flows continue in the drainage channel until they reach the pump station 
adjacent to Black John Slough, where the surface waters are pumped into Black John Slough and 
flow into the Petaluma River (Figure 3). 

Runway/ Taxiway Flows 

Runway and taxiway flows run perpendicular to the operational flow of the structures.  The 
asphalt runway and taxiway were designed with a center crown whereby rainfall would sheet to 
the shoulders of the runway and the taxiway.  Rainfall that flows to the shoulders continues 
flowing into the vegetated perimeter channel.  Stormwater runoff between the taxiway and 
runway flows together in the center drainage ditch and then flow north into the perimeter 
drainage channel (Figure 4). 
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Asphalt Apron Flows 

Precipitation that falls onto the asphalt hangar and operational aprons on the west side of the 
airport, flows east into the drainage ditch parallel to the taxiway then north into the vegetated 
perimeter channel or waters flow directly north into the perimeter channel.  Rainfall on the 
southwestern most portion of the proposed project site flows south into the southern vegetated 
area, then east, to join the north flowing vegetated perimeter channel on the eastern most 
property boundary.  

Rainfall that reaches the eastern asphalt hangar apron flows northeasterly in the northern portion, 
easterly from the wash area in the central portion of the eastern apron, and southeasterly in the 
southern portion.  The north and south portions flow into the vegetated perimeter channels 
immediately adjacent to their locations.  

Flows in the central portion of the eastern asphalt apron drain into a subsurface stormwater 
filtration conveyance system.  The flows that enter the wash drain flow through a sediment filter 
and then through an oil and grease separator before the flows are released into an evaporation 
basin on the eastern portion of the project boundary.  When runoff volumes exceed the capacity 
of the evaporation basin, the flows will enter the vegetated perimeter channel, prior to offsite 
discharge (Figure 4). 

Offsite Flows 

Offsite flow is the fourth category of surface water at the Gnoss Field Airport. Due to the Airport 
Levee System these flows never enter the site unless a levee breach was to occur.  These flows 
originate from Burdell Mountain and Olompali Park to the north.  Rainfall from these areas is 
directed along Highway 101 to culverts that exit on the east side of the Highway and continue 
east into the tributaries and sloughs adjacent to the Petaluma River.  Off-site surface water flows 
are pumped into the Petaluma River to the northeast (Figure 3). 

Floodplains 

The proposed project lies within the 100 year flood plain according to the Preliminary Design 
Report and the FEMA hazard area mapping; however, with the current levee system, airport 
flooding is minimized unless one or more of the following situations occurs: 

 The Petaluma River breaches the riverside levee as well as the Airport levee; 

 Black John Slough breaches its levee as well as the Airport levee; 

 The San Antonio Creek levee is breached and then the north runway levee is 
breached; 

 The drainage pumps fail or are inadequate; and/or 

 The drainage channels onsite become clogged or overfilled. 

Ground Water 

Gnoss Field Airport is located within the northern San Francisco Bay region within the north 
coast ranges geomorphic province of California.  Ground water occurs principally in alluvial 
deposits of Pleistocene to Holocene age that unconformably overlies non-water bearing rocks of 
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the Franciscan assemblage (Cardwell 1958).  The alluvial deposits are composed of 
unconsolidated clay, silt, and sand with discontinuous lenses of gravel.  The total thickness of the 
alluvial deposits ranges from 60 feet near the city of Novato to more than 200 feet near San 
Pablo Bay (DWR 1975).  Wells in sand and gravel layers 25 feet to 50 feet deep generally yield 
an average of 50 gallons per minute (DWR 1975). 

Natural recharge occurs principally as infiltration from streambeds that exit in the upland areas 
within the drainage basin and from direct percolation of precipitation that falls on the basin floor.  
No published information was found addressing the groundwater storage capacity of the Novato 
Valley groundwater basin or quantity of groundwater in storage. 

Groundwater is typically of the calcium bicarbonate type.  Groundwater in the tidal areas of the 
alluvium is of the sodium chloride type and the total mineral content is greater than in areas 
farther from the bay (Cardwell 1958; DWR 1975). 

3.5.5 Precipitation and Climate 

The climate within the Petaluma River watershed is general described as a marine west-coast 
type climate with cool, wet winters and warm, dry summers with some fog and wind (SSC-RCD, 
1999a).  Annual temperatures range from 46 degrees Fahrenheit (°F) to 71°F, with a mean 
annual temperature of 67°F.  Localized average annual rainfall is approximately 27.5 inches per 
year (Novato. 2008). 
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4.0 WATER QUALITY ASSESSMENT METHODOLOGY 

The goal of this water quality assessment is to compare the projected water quality effects for 
Existing Conditions (2008) to the No Action/ Alternative A and the two build Alternatives, 
Alternative B and Alternative D.  The potential water quality-related effects of all Alternatives 
were evaluated quantitatively by comparing projected pollutant loads discharged to Black John 
Slough and the Petaluma River associated with storm water runoff.  The pollutant loads 
associated with storm water are defined as the estimated mass of pollutants of concern delivered 
to the receiving water body on an average annual basis. 

The dry weather flows were evaluated qualitatively by identifying the operational practices that 
may potentially contribute to offsite flows. 

4.1 Methodology 

Estimating the mass pollutant load transferred to a water body requires knowledge of surface 
water volumes, discharge locations, and the pollutant sources for the water body.  This analysis 
assesses pollutant loads transported by stormwater from non-point sources.  The most accurate 
method to estimate a non-point source pollutant load is to collect, analyze, and evaluate samples 
of stormwater directly from the proposed project site (Camp Dresser and McKee Inc. 2003).  
Due to the variability in seasonal conditions, direct collection for pollutant loading evaluations 
requires several years and a large number of samples to provide statistically significant results.  
In the absence of direct site-specific sampling, pollutant loads are regularly assessed using 
publicly available water quality data generated from comprehensive stormwater investigations 
with statistically significant results.  Stormwater results regularly are reported as event mean 
concentrations (EMCs).  

The U.S. Environmental Protection Agency (EPA)’s Nationwide Urban Runoff Program 
(NURP) was the first comprehensive study of urban stormwater pollution presenting the results 
of extensive stormwater sampling and analysis of over 2,300 separate storm events.  The NURP 
report affirmed that urban pollutant loads can be a function of land use and that EMCs can be 
used to evaluate loadings.  Similar studies have been done by the Federal Highway 
Administration (FHWA) and jointly by the American Association of Airport Executives (AAAE) 
and the Airport Research and Development Foundation (ARDF).  

Six general land use categories were identified with the proposed project water quality study 
area: agricultural, airport operations, commercial, industrial, rural, and transportation.  To 
calculate stormwater pollutant loads for these land uses, published stormwater investigations 
were reviewed for EMCs that could best represent the quality of these land use categories.  
EMCs from the AAAE/ARDF stormwater investigation were used to represent the quality of 
runoff from the airport-related land uses and NURP data. 

The potential pollutant loads, resulting from the No action / Alternative A, as well as 
implementation of the two build alternatives, Alternative B and Alternative D were calculated by 
multiplying each EMC by the average annual runoff volume.  The annual runoff volume was 
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calculated by using the average annual rainfall, the drainage area, the runoff coefficients, and the 
site impervious percentages. 

This water quality analysis compares the estimated pollutant loads conveyed to the receiving 
waters resulting from the No Action/ Alternative A, as well as implementation of the two runway 
build alternatives, Alternative B, and Alternative D, to the estimated existing conditions (2008). 

4.2 Water Quality Parameters of Concern 

Limited information is available regarding the identification of water quality parameters of 
concern at airports and within the Petaluma River watershed.  Four data sources were considered 
to assist in selecting the water quality parameters of concern:  

 The parameters required by the California State Water Resources Control Board 
(SWRCB) for the Industrial Permit (Industrial Permit) mandated by the National 
Pollutant Discharge Elimination System (NPDES)*;  

 The San Francisco Bay Basin Water Quality Control Plan (Basin Plan); 

 The AAAE & ARDF Monitoring Group Stormwater Monitoring Requirements; and  

 The California Environmental Protection Agency (CEPA) 2006 Clean Water Act Section 
303(d) List of Water Quality Limited Segments for San Francisco Bay. 

Twenty two pollutants of concern have been identified for the Gnoss Field Airport proposed 
project and are listed below: 

 pH * 
 Specific conductance * 
 Oil and Grease * 

o Total Petroleum Hydrocarbons 
(TPH) 
 Diesel 
 Gasoline 
 Motor Oil 

 Total Organic Carbon (TOC) 
 Biological Oxygen Demand (BOD) 
 Chemical Oxygen Demand (COD) 
 Sediment 

o Total Suspended Solids (TSS) * 
o Turbidity  
 

 Nutrients 
o Total Nitrogen (TN) 
o Total Kjeldahl Nitrogen (TKN) 
o Total Phosphorous (TP) 

 Metals 
o Copper (Cu) 
o Lead (Pb) 
o Nickel (Ni) 
o Zinc (Zn) 

 Pathogens 
o Total Coliform 
o Fecal Coliform 

 Pesticides 
o Diazinon 
o Glyphosate 

Many but not all of these pollutants are generally found in stormwater runoff and airport runoff.  
The twenty two pollutants of concern identified for the proposed project are summarized below. 
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4.2.1 pH 

The pH scale measures how acidic or basic a substance is.  Pure water has a neutral pH of 7.0, or 
a balance between free hydrogen ions (H+) and free hydroxyl ions (OH-).  Conditions below 
neutral are considered to be acidic and have more hydrogen than hydroxyl ions.  Conditions 
above neutral are considered to be basic and have more hydroxyl than hydrogen ions.  According 
to the Basin Plan (SFBRWQCB 2006), pH shall not be decreased below 6.5 nor raised above 8.5.  
This encompasses the pH range usually found in waters within the basin.  Controllable water 
quality factors shall not cause changes greater than 0.5 units in normal ambient pH levels.  This 
range is based upon values that are healthy for most aquatic organisms. 

The pH of a waterbody is controlled by the concentration of free hydrogen ions that are left in 
solution after ionic equilibrium is reached with all dissolved ions.  The formation of carbonic 
acid from atmospheric carbon dioxide is one of the largest influences on pH in natural surface 
waters.  However, diurnal fluctuations in pH occur due to photosynthesis of submerged aquatic 
vegetation.  The oxygen produced by photosynthesis disassociates and strips out free hydrogen 
ions, forming water molecules and causing an increase in pH.  Mixing of water tends to 
minimize the effects of this biogeochemical reaction, whereas in slow moving or isolated 
waterbodies effects on pH are more dramatic with significant increases throughout the day due to 
photosynthesis which then drops during the night as respiration drives the reaction in the 
opposite direction making the water acidic (EPA 1995). 

4.2.2 Specific Conductance 

Specific conductance, also known as Conductivity, is a measure of the ability for water to 
conduct or pass electricity.  Conductivity increases as temperature or ion concentrations, often 
measured as Total Dissolved Solids (TDS), increase.  However, because individual ions are 
characterized by unique electrical properties and contributions to conductivity vary, the 
relationship of TDS with conductivity is not direct.  Conductivity is either measured at a standard 
25°Celsius (°C) or is temperature corrected to 25°C.  Ultimately, conductivity provides an 
inexpensive and easy field technique for determining changes in a waterbody’s total ionic 
concentration.  Conductivity typically ranges from 50 to 1,500 µS/cm 
(microSiemens/centimeter) in freshwater rivers in the US and 55,000µS/cm in seawater.  Tidally 
influenced areas exhibit fluctuations in conductivities.  Conductivity greatly affects aquatic 
ecosystems and the organisms that inhabit them by playing a role in the formation, or presence, 
of aquatic layers within a waterbody, and therefore also affects temperatures of these different 
aquatic layers. 

4.2.3 Oil and Grease 

Oil and Grease are characterized as high-molecular weight organic compounds.  Primary sources 
of oil and grease are petroleum hydrocarbon products, motor products, esters, oils, fats, waxes, 
and high molecular weight fatty acids.  Oil and Grease are frequently found in urban runoff from 
roadways, parking lots, and industrial & commercial properties.  Oil and grease are visually 
unappealing and can limit many beneficial uses of a waterbody.  The Basin Plan states that 
“waters shall not contain oils, greases, waxes, or other materials in concentrations that result in a 
visible film or coating on the surface of the water or on objects in the water, that cause nuisance, 
or that otherwise adversely affect beneficial uses ” (SFBRWQCB 2006).  Oil and grease are 
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listed as pollutants in the General Industrial Permit for airport facilities.  However, the State 
Water Resources Control Board has determined that it is not feasible at this time to establish 
numeric effluent limitations, nor have benchmarks been established by this permit for oil and 
grease. 

Total Petroleum Hydrocarbons (TPH) 

Diesel 

TPH as Diesel is a measurement of the subset of Total Petroleum Hydrocarbons (TPH) within 
the sample that are of the structure or range of diesel fuel.  Diesel is most notably found in road 
runoff and from leaks or spills associated with heavy construction equipment.  TPH in water is a 
pollutant that can act as a toxin to both aquatic and human health.   

Currently there are no threshold limits established for Diesel TPH in the proposed project 
drainage area and sufficient publicly available data does not exist to facilitate defining limits.  

Gasoline  

TPH as Gasoline is a measurement of the subset of Total Petroleum Hydrocarbons within the 
sample that are of the structure or range of gasoline.  Gasoline is most notably found in road 
runoff typically caused by automobiles with leaks and un-combusted fuel in their exhaust.  TPH 
in water is a pollutant that can act as a toxin to both aquatic and human health.   

Currently there are no threshold limits established for Gasoline TPH in the proposed project 
drainage area and sufficient publicly available data does not exist to facilitate defining limits.  

Motor Oil 

TPH as Motor Oil is a measurement of the subset of Total Petroleum Hydrocarbons within the 
sample that are of the structure or range of oil.  TPH in water is a pollutant that can act as a toxin 
to both aquatic and human health.  Currently insufficient water quality data exists and there are 
no threshold limits for TPH as Motor Oil in the proposed project drainage area. 

4.2.4 Total Organic Carbon 

Total Organic Carbon (TOC) represents all organic forms of carbon, the relative amount of 
which is used to determine the degree of organic pollution of water.  Organic carbon comes from 
natural organic substances, insecticides, herbicides, agricultural chemicals, and domestic and 
industrial wastewater.  A high amount of organic carbon generally means that a higher level of 
decomposition is occurring and dissolved oxygen is consumed. 

Currently, the General Industrial Permit (Water Quality Order No. 97-03-DWQ NPDES General 
Permit No. CAS000001) does not define benchmarks or limitations for TOC.  The General 
Industrial Permit does require control of pollutant discharges using best available technology 
economically achievable (BAT) and best conventional pollutant control technology (BCT) to 
prevent and reduce pollutants to meet water quality standards.  However, the State Water 
Resources Control Board has determined that it is not feasible at this time to establish numeric 
effluent limitations, nor have benchmarks been established by this permit for individual 
pollutants.   

Page G-23



 

Gnoss Field Airport 19 Landrum and Brown, Inc. 
Water Quality Technical Report  Foothill Associates © 2010 

4.2.5 Biological Oxygen Demand 

Biological Oxygen Demand (BOD) is a measurement of the amount of oxygen used by the 
decomposition of organic material, over a certain time period in a sample.  BOD only takes into 
account organic matter, whereas Chemical Oxygen Demand examines organic and inorganic 
compounds.   

Currently the SFRWQCB has not defined BOD thresholds in the proposed project drainage area.  
The General Industrial Permit does require control of pollutant discharges using best available 
technology economically achievable (BAT) and best conventional pollutant control technology 
(BCT) to prevent and reduce pollutants to meet water quality standards.  However, the State 
Water Resources Control Board has determined that it is not feasible at this time to establish 
numeric effluent limitations, nor have benchmarks been established by this permit for individual 
pollutants. 

4.2.6 Chemical Oxygen Demand 

Chemical Oxygen Demand (COD) is a measure of the amount of oxygen equivalent needed to 
completely oxidize a sample.  This method is applied to both organic and inorganic compounds, 
while Biological Oxygen Demand is applied to only organic compounds. 

Currently the SFRWQCB has not defined COD thresholds in the proposed project drainage area.  
The General Industrial Permit does require control of pollutant discharges using best available 
technology economically achievable (BAT) and best conventional pollutant control technology 
(BCT) to prevent and reduce pollutants to meet water quality standards.  However, the State 
Water Resources Control Board has determined that it is not feasible at this time to establish 
numeric effluent limitations, nor have benchmarks been established by this permit for individual 
pollutants.   

4.2.7 Suspended Sediment 

Total Suspended Solids 

Total Suspended Solids (TSS) is the amount of material suspended in a sample that can be 
filtered out and measured.  TSS may include sediment, decaying plant and animal matter, or 
essentially any material that is suspended within water.  According to the Basin Plan, suspended 
material shall not be present in “concentrations that cause nuisance or adversely affect beneficial 
uses” (SFBRWQCB 2006).  A high amount of suspended solids in water can result in the 
“abrasion and clogging gills of fish and clams, […] retarded egg development”, reduced 
metabolic function, and reduced survival of young in many species.  High concentrations of total 
suspended solids can affect the temperature of the upper aquatic zone by absorbing heat from 
sunlight, which can cause the dissolved oxygen content in the water to decrease (Murphy 2007).  

Currently the SFRWQCB has not defined TSS quantitative thresholds in the proposed project 
drainage area and has determined that it is not feasible at this time to establish numeric effluent 
limitations, nor have benchmarks been established by this permit.  
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Turbidity 

Turbidity is a measure of the ability for light to pass through water.  It is used as an easy and 
indirect measurement of suspended material, and often times mistaken to be a direct 
measurement of sediment.  No direct physical relationship exists between turbidity and total 
suspended solids (TSS), although general site specific relationships can often be derived. 

The Basin Plan (SFBRWQCB, 2006) requires that, in waters where natural turbidity is greater 
than 50 Nephelometric Turbidity Units (NTUs), increases shall not exceed 10 percent.  
Additionally, the Plan states “waters shall be free of changes in turbidity that cause nuisance or 
adversely affect beneficial uses” (SFBRWQCB, 2006). 

4.2.8 Nutrients 

Total Nitrogen 

Total Nitrogen represents inorganic nitrogen (NO2-, NO3-, NH4+) and organic nitrogen.  
Generally, nitrogen is the limiting factor for growth of plant species within terrestrial 
ecosystems.  Organic nitrogen levels are generally influenced by decomposition of aquatic life 
and sewage runoff, while inorganic nitrogen levels are usually affected by erosion and fertilizer 
runoff (Colmenares 2006).  Nitrogen is often the limiting growth nutrient for saltwater 
ecosystems. 

Nitrate Nitrogen (NO3-N) is the primary form of mineral nitrogen, which is the total available 
nitrogen for plant uptake.  Nitrate (NO3-) that is not incorporated into organic matter either is 
converted back into nitrogen gas (N2) through the denitrification process or is leached into 
groundwater or surface water.  Nitrate as nitrogen should remain below 10.2 mg/L according to 
the California Department of Health Services (CDHS) (CCR 2003). 

Nitrite Nitrogen (NO2-N) is a minor occurring form of nitrogen in surface waters that is an 
intermediary step in the nitrification process which converts ammonium (NH4+) to nitrite (NO2-
) and then to nitrate (NO3-) through an oxidation reaction.  The sum of nitrate plus nitrite 
represents mineral nitrogen which is the total available nitrogen for plant uptake.  Nitrite as 
nitrogen should remain below 1 mg/L in drinking water according to CDHS Drinking Water 
Standards (Colmenares 2006).   

Ammonia Nitrogen (NH3-N) is formed through the deamination process which is the breaking 
down of organic nitrogen molecules such as proteins and nucleic acids.  Ammonia (NH3) is also 
the initial form of nitrogen that has been fixed from atmospheric nitrogen gas.  Ammonium 
(NH4+), the ionized form of ammonia, is naturally present in an acid-base equilibrium with 
ammonia and is the initial form of nitrogen used in the nitrification process which results in 
nitrate.   

Ammonia has a 1.5 mg/L Taste and Odor Threshold and an EPA National Recommended Water 
Quality Criteria to Protect Freshwater Aquatic Life (EPA 1999a) that varies based on pH and 
temperature.  With a pH of 7.3 and temperatures between 8°C to 22°C, the EPA Continuous 
Concentration  (30-day average) ranges between 3.13 and 7.73 mg/L nitrogen.   
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Un-ionized ammonia is regulated under the Basin Plan, as it is a demonstrated toxicant.  
Ammonia discharged in the San Pablo Bay Region shall not cause the receiving waters to exceed 
the annual median of 0.025mg/L.  This level has been established to preclude the build up of 
ammonia in the receiving waters.  The Basin Plan also states “A more stringent maximum 
objective is desirable for the northern reach of the Bay for the protection of the migratory 
corridor running through Central Bay, San Pablo Bay, and upstream reaches” (SFBRWQCB 
2006). 

Total Kjeldahl Nitrogen 

Total Kjeldahl Nitrogen (TKN) is the measurement of both organic and ammonia nitrogen.  It is 
measured by converting organic nitrogen into ammonium (NH4+), adding a base, and then 
measuring the resultant NH3 concentration.  By subtracting the initial NH3 concentration from 
TKN the amount of organic nitrogen in the water can be calculated.  Organic nitrogen is the 
nitrogen that has already been absorbed into and is a part of an amino acid.  While organic 
nitrogen can not be directly taken up by plants, it provides a good indication of how much 
nitrogen is present in the system but has already been utilized.  It is also important to recognize 
that organic nitrogen will eventually be converted back to mineral nitrogen through the 
decomposition process, at which point it will be available for plant uptake. 

Currently the SFRWQCB has not defined TKN limitations or benchmarks in the proposed 
project area and has determined that it is not feasible at this time to establish such values. 

Total Phosphate 

Total Phosphate (TP) represents the amount orthophosphate (PO43-), metaphosphate (PO3-), and 
organically bound phosphate present in a sample.  Phosphate naturally comes from erosion of 
rocks and decaying plant and animal matter, however it typically, predominantly comes from 
human derived sources including sewage, and urban and agricultural runoff.  Phosphate is 
typically the main limiting nutrient in freshwater ecosystems.  Phosphate Phosphorus (PO4-P) is 
the dominant and often sole form of phosphorus in natural waters.  Phosphorus in general is 
highly immobile because of its low solubility, which is why the phosphate ion (PO43-) is often 
the only form found in natural waters.  Phosphorus is an essential nutrient for the growth of 
biological organism and is often times the limiting nutrient for aquatic systems.  Because of this, 
increases of phosphate in surface waters typically indicate a potential for algal growth and 
possible eutrophication. 

Currently the SFRWQCB has not defined TP quantitative thresholds in the proposed project 
drainage area and has determined that it is not feasible at this time to establish numeric effluent 
limitations, nor have benchmarks been established by this permit.  

4.2.9 Trace Metals 

Metals may be toxic at low levels, with toxicity varying based upon hardness of the water.  Some 
metals, such as mercury, will bioaccumulate or biomagnify, resulting in increased tissue 
concentrations higher up in the food web making the consumption of such foods hazardous to 
human health.  Title 22 of the California Code of Regulations outlines primary and secondary 
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Maximum Contaminant Levels (MCLs) for priority pollutants, including those metals of 
concern. 

Copper 

Copper is most often found as a solid or bound to sediment.  The major chemical use of copper is 
in the chemical formulation of pesticides and in brake pads, but it is also widely used in 
plumbing and irrigation (copper pipes) and as a natural mineral in soils.  Ingestion of copper 
above recommended levels can result in gastrointestinal problems due to short-term exposure 
and kidney or liver damage with long-term exposure.  The Basin Plan establishes the overall 
objective for the 1 hour average concentration amount of copper at 0.013 mg/L (SFBRWQCB, 
2006). 

Lead 

Lead is most often found as a solid or bound to sediment.  Primary sources of lead in the 
environment are auto emissions and engine exhausts from burning leaded fuels, lead paint, 
lubricants and batteries.  Lead can cause numerous problems in both aquatic and human health 
including affecting the nervous, reproductive and digestive systems.  The Basin Plan establishes 
the overall objective for the one hour average concentration amount of lead at 0.065mg/L 
(SFBRWQCB, 2006). 

Nickel 

Nickel is largely found naturally in rocks, soils, and sediments.  It is used to produce multiple 
types of alloys, stainless steel, chrome plating, fabric dyeing, batteries, foil, permanent magnets, 
and many more products.  Nickel poses a health hazard to human health and has been 
demonstrated to be toxic to aquatic life.  The toxicity of nickel to aquatic life is determined by 
the level of water hardness (e.g. the softer the water, the more the toxicity of nickel increases).  
Nickel is a constituent listed on the EPA 303(d) List of Water Quality Limited Segments as 
occurring within the tidal portion of the Petaluma River (CEPA 2002). 

The Basin Plan establishes the overall objective for the amount of nickel in the one hour average 
concentration at 0.47 mg/L (SFBRWQCB, 2006). 

Zinc 

Zinc tends to be highly insoluble and immobile except for in flooded soils where reduced 
oxidation and increased pH conditions allow it to mobilize (Mitsch and Gooselink, 1993). 
Surface soils tend to have greater concentrations due to plant uptake reducing soil concentrations 
while organic matter decomposition increases the concentration of immobile zinc on the surface.  
Anthropogenic zinc (zinc from man-made activities) is a byproduct of tire wear, galvanized 
metal used to prevent rust (typically on gutters, flashing, and other outdoor metal applications) 
and the corrosion from galvanized metals and also from motor oils.  Zinc acts as a blood, 
developmental, immune, and reproductive and respiratory system toxicant.   

The Basin Plan establishes the overall objective for zinc concentrations to not exceed 0.12 mg/l 
in a one hour average (SFBRWQCB, 2006). 
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4.2.10 Pathogens 

Total Coliform 

Total Coliform is a measure of the amount of coliform bacteria present in a sample.  Coliform 
bacteria are microorganisms that mainly originate in the intestines of warm-blooded animals.  
Coliform bacteria are indicators of pathogens harmful to human health, because it is difficult to 
test for pathogen bacteria directly.   

The Basin Plan establishes the level of acceptable total coliform bacteria for areas of shellfish 
harvesting at a median level of less than 70 Most Probable Number (MPN) per 100 milliliters, 
based on a minimum of five samples collected at equally distributed times over a 30-day period.  
Additionally, the Basin Plan allows 10 percent of samples collected to exceed 230MPN/100mL, 
based on a five-tube decimal dilution test or 300MPN/100mL when a three-tube decimal dilution 
test is used (SFBRWQCB, 2006). 

Fecal Coliform 

E. coli is sometimes used as a surrogate for fecal coliform, which is bacteria found in feces, 
because it is the most common fecal species.  E. coli and fecal coliform, and associated 
pathogens, cause many diseases and are considered a health concern.  Fecal coliform coming 
from animal wastes has been identified as one of the main pollutants in the Petaluma River 
(SSC-RCD 1999).  

The Basin Plan allows up to 10 percent of the total number of samples taken during any 30-day 
period to exceed 43MPN/100ml.  The median of samples collected must be below 
14MPN/100mL (SFBRWQCB 2006). 

4.2.11 Pesticides 

Diazinon 

Diazinon is a nonsystemic organophosphate insecticide used to control cockroaches, silverfish, 
ants, and fleas in residential, non-food buildings.  It is used on home gardens and farms to 
control a wide variety of sucking and leaf eating insects.  It is used on rice, fruit trees, sugarcane, 
corn, tobacco, potatoes and on horticultural plants (EXTOXNET 1996).  Diazinon is mobile and 
moderately persistent in the environment.  Due to its chemical properties and its widespread use, 
diazinon is frequently found in wastewater treatment plant effluent and urban and agricultural 
runoff.  Diazinon is toxic to aquatic life, particularly invertebrates (EPA 2006b).  Diazinon is a 
constituent listed on the EPA 303(d) List of Water Quality Limited Segments as occurring within 
the tidal portion of the Petaluma River. 

The Basin Plan requires that dianzinon concentrations in urban creeks shall not exceed 100mg/L 
as a one hour average (SFBRWQCB 2006). 

Glyphosate 

Glyphosate is a chemical compound used in numerous types of herbicides to control weed 
growth.  It is domestically and commercially used in many food and non-food crops, lawns, and 
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roadsides.  Glyphosate has been found to cause congestion of the lungs and an increase in 
breathing rate in humans during short-term exposure, and can cause kidney disease and 
reproductive effects in humans following long-term exposure.  Glyphosate tends to adhere to the 
sediments when released in water, and typically does not accumulate in aquatic life (EPA 
2006a). 

The Basin Plan establishes that the level of glyphosate may not exceed 0.7mg/L (SFBRWQCB 
2006).   

4.3 Airport Operations that May Affect Water Quality and Applicable Best 
Management Practices  

This water quality analysis reviewed airport activities that have the potential to generate 
pollutants and that could contribute pollutants of concern into the stormwater drainage system 
and subsequently affect surface water quality in Big John Slough and the Petaluma River.  
Typical airport operations and the associated potential stormwater pollutants are listed in Table 
2. 

Table 2 — Gnoss Field Airport Operations and Potential Storm Water Pollutants 

Current Airport Operations Potential Storm Water Pollutants 

Aircraft, vehicle and equipment maintenance and 
cleaning 

Cleaning solutions, petroleum hydrocarbons, 
rubber particles, solvents, oils and grease, paint, 
and metals. 

Airport construction activities  Sediment, oil, grease, petroleum hydrocarbons, 
pH, and pesticides. 

Aircraft, vehicle and equipment fueling  petroleum hydrocarbons, rubber particles, oil and 
grease. 

Aircraft runway maintenance  petroleum hydrocarbons, rubber particles, oil and 
grease, and paint. 

Chemical storage and wastewater pretreatment  Cleaning solutions, herbicides, petroleum 
hydrocarbons, oil, rubber particles, and solvents. 

Fire/Department Public Safety training activities  Firefighting foam; petroleum hydrocarbons, rubber 
particles, and oil and grease. 

Fuel storage and transfer  Petroleum hydrocarbons, oil and grease. 

Loading/unloading operations  Rubber particles. 

Grounds and Building maintenance  Petroleum hydrocarbons, herbicides, fertilizers, 
paint, and sediment. 

Roadway Maintenance Herbicides and fertilizers. 

Outdoor equipment, material and waste storage Petroleum hydrocarbons, oils, grease, solvents, 
herbicides, fertilizers, and trash. 

Non-allowable non-storm water discharges Petroleum hydrocarbons, oils, hydraulic fluids, 
grease, cleaning solutions, Aircraft firefighting 
foam, herbicides, and paint. Spill response  

Storm water channel maintenance and 
rehabilitation  

Sediment and herbicides. 

Non-Point Source Pollution   Sediment. 
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Aircraft Washing 

Typical contaminants associated with aircraft washing include oil and grease, solvents, 
petroleum hydrocarbons, sediment (resulting in increased suspended solids), and surfactants 
(some of which contribute to BODs and phosphates).  When the washing activities are performed 
outdoors, these pollutants must be contained to prevent discharges into the stormwater drainage 
system.  Therefore, DVO has a designated wash area on the southeastern asphalt apron.  All 
planes are washed in this area.  The wash area was designed such that all wash waters drain into 
a subsurface stormwater filtration system.  This system is comprised of a sediment filter and an 
oil separator and then an evaporation basin.  Wash waters normally do not enter the perimeter 
drainage. 

Chemical Storage 

Appreciable amounts of airport or aircraft related chemicals are not stored onsite.  FBO services 
using chemicals and DVO-related activities using chemicals obtain and use chemicals as they 
need them. 

Airport activities such as herbicide application along runway and taxiway aprons, as well as 
along the perimeter drainage channels use chemicals that have the potential to pollute 
stormwaters.  Spraying activities are performed by DVO staff and adhere to stringent practices 
which reduce or eliminate the potential for contact with stormwaters.  Some practices that are 
observed are scheduling spray operations for non-rain days with low to non-existent winds and 
mixing chemical spray solutions away from storm drainages.  

Fire/Department Public Safety Training Activities  

Fire department public safety training activities are performed in a manner such that offsite 
pollutant movement is minimized by directing safety training activities in areas that will not flow 
directly into the perimeter drainages.  

If a fire occurs onsite, there is the potential for firefighting foam, petroleum hydrocarbons, 
rubber particles, oil and grease to enter the DVO drainage.  

Aircraft Fueling 

Mobile refuelers are currently utilized at DVO as the means to provide fuel to all general 
aviation aircraft.  Fueling of general aviation aircraft are fueled at their respective hangars or tie 
downs. 

Routine and primary aircraft fueling activities have the potential to cause small leaks and spills 
that may enter the asphalt hangar and operational apron drainages.  Minor spills can occur when 
fuel tanks are overfilled or when disposing of aircraft sump fuel.  These minor spills can become 
entrained in stormwater runoff and transported into the perimeter stormwater drainage. 

The likely stormwater pollutants associated with aircraft fueling are petroleum hydrocarbons.  
DVO does not currently support self service fueling, and all FBO fueling personnel are trained 
and required to follow the aircraft fueling BMPs and applicable Spill Prevention, Control, and 
Countermeasure (SPCC) plans.  Onsite personnel have a vast array of spill response materials at 
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their disposal twenty-four hours a day, seven days a week and FBO personnel promptly clean up 
spills and leaks to minimize potential impact on stormwater discharges. 

Fuel Storage 

Fuels are stored outdoors in underground storage tanks (USTs) and in mobile refuelers.  All 
DVO fuel tanks are equipped with leak detection equipment to minimize releases and potential 
fuel leaks from entering the stormwater drainage system or groundwater, and tanks are subject to 
daily inspections by airport field crews (Sever 2010).  Mobile refuelers, used for aircraft fueling, 
include uncovered outdoor fuel storage with secondary containment when in a non-operational or 
non-standby mode.  FBO personnel handling fuel are required to follow standard aircraft fueling 
BMPs and applicable SPCC plans.  Pollutants released from fuel storage areas have the potential 
to discharge through the double culverts on the eastern edge of the proposed project site. 

Spill Response 

Spill response materials are kept onsite at all times.  Spill response materials are kept with DVO 
personnel performing routine operational activities in case of encountering spills.  Oil booms, 
absorbent pads, absorbent materials, brooms, shovels, waste containers are some of the spill 
response items immediately available to DVO personnel. 

Additionally, the perimeter drainage channel in the project site can be closed with sluice gates at 
the twin culverts on the east side in case of required spill response activities and subsequent 
water quality protection. 

4.4 Water Quality Parameters of Concern Summary 

After reviewing all of the potential pollutants of concern, the Industrial General Permit pollutant 
parameters, the Group Stormwater Monitoring Plan (GMP), the current water quality sampling 
data, and all of the airport operational activities that potentially contribute these pollutants, a 
subset of nine pollutants were identified for the Gnoss Field Airport that could be expected in 
stormwater runoff and that had useable data for analysis.  These nine pollutants of concern 
include: oil and grease, BOD, COD, TSS, TKN, TP, copper, lead, and zinc.  Event Mean 
Concentrations (EMC) used to represent stormwater runoff quality and their sources are shown 
in Table 3.   
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4.5 Stormwater Pollutant Loads 

This water quality analysis calculates pollutant loading by multiplying EMCs by average annual 
stormwater runoff volumes yielding an annual mass in pounds of discharged pollutants.  This 
method for calculating pollutant loads is based on the Simple Method (Schueler, 1987). 

Stormwater pollutant loads for each alternative were calculated for each land use within the 
Alternative analyzed using the Simple Method.  The estimated annual pollutant loadings for each 
land use within each alternative are summed to yield an annual mass of pollutants discharged.   

4.5.1 The Simple Method 

The Simple Method estimates stormwater pollutant loads as the product of EMCs and runoff 
volumes on an annual basis.  This report calculates the individual annual pollutant loads using 
the following equation: 

L = [(P x Pj x Rv)/12] x C x A x 2.72  

Where: 

L = Pollutant Load in pounds 

P = Rainfall inches over desired time interval 

Pj = P correction factor for storms that produce no runoff 

Rv = Runoff coefficient = Measure of site response to rainfall events = 0.05 + 0.009 (I) 

I = percent of site imperviousness 

C = Average flow-weighted pollutant concentration 

A = Total Site Area (acres) 
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5.0 WATER QUALITY EXISTING CONDITIONS (2008)  

Water quality sampling and testing parameters required by the Industrial General Permit for 
Gnoss Field are specific to the transportation industry and are specified by Section B(5)(c)(i) of 
the Industrial General Permit.  Section B requires collected storm water samples to be analyzed 
for total suspended solids (TSS), total organic carbon (TOC) or Oil & Grease, pH, and Specific 
Conductance.  Current GMP sampling results for the Gnoss Field Airport and the relevant 
regulatory thresholds specified by the California Industrial Activities Storm Water General 
Permit are shown in Table 4. 

Table 4 — Gnoss Field Water Quality Pollutant Sampling Data 

Pollutant Objectives 1 2009 Sampling Results

Outfall #1 

pH The San Francisco Bay Basin 
Plan (Basin Plan) states that pH 
shall not be depressed below 
6.5 nor raised above 8.5. This 
encompasses the pH range 
usually found in waters within 
the basin. Controllable water 
quality factors shall not cause 
changes greater than 0.5 units 
in normal ambient pH levels.  

6.1 

TSS The Basin Plan states that 
waters shall not contain 
suspended material in 
concentrations that cause 
nuisance or adversely affect 
beneficial uses. 

22 mg/l 

Specific Conductance The Basin Plan does not define 
thresholds or limitations for 
Conductivity. Conductivity 
typically ranges from 50 to 
1,500 µS/cm 
(microSiemens/centimeter) in 
freshwater rivers in the US and 
55,000µS/cm in seawater.  
Tidally influenced areas exhibit 
fluctuations in conductivities.   

2800 umhos/cm 

Oil and Grease The San Francisco Basin Plan 
requires that waters shall not 
contain oils, greases, waxes, or 
other materials in 
concentrations that result in a 
visible film or coating on the 
surface of the water or on 
objects in the water, that cause 
nuisance, or that otherwise 
adversely affect beneficial 
uses. 

ND 
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ND = non detect = resulting data value is below laboratory detection limit 

mg/l = milligrams per liter 

umhos/cm = micro ohms per centimeter 

1 Parameter benchmarks are not defined by the current General Industrial Permit (Water 
Quality Order No. 97-03-DWQ NPDES General Permit No. CAS000001).  NPDES 
Permits for storm water discharges must meet all applicable provisions of Sections 
301 and 402 of the CWA. These provisions require control of pollutant discharges 
using best available technology economically achievable (BAT) and best conventional 
pollutant control technology (BCT) to prevent and reduce pollutants and any more 
stringent controls necessary to meet water quality standards.  However, the State 
Water Resources Control Board has determined that it is not feasible at this time to 
establish numeric effluent limitations, nor have benchmarks been established by this 
permit for individual pollutants.   

 
Nine pollutants have been identified for the Gnoss Field Airport that could be expected in 
stormwater runoff and that had useable data for analysis.  These nine pollutants of concern 
include: oil and grease, BOD, COD, TSS, TKN, TP, copper, lead, and zinc.  Stormwater 
pollutant loads discharged from the Gnoss Field Airport under existing conditions were 
estimated using the methods described in Section 4.5, Stormwater Pollutant Loads and are 
summarized in Table 5. 

Table 5 — Gnoss Field Existing Conditions (2008) – Estimated Average  
Annual Pollutant Loads 

Pollutant Load Annual Pollutant Load 
(lbs/yr) 

Total Suspended Solids (TSS) 13,078 

Total Phosphorous (P) 147 

Total Kjeldahl Nitrogen (TKN) 808 

Total Copper (Cu) 4 

Total Lead (Pb) 17 

Total Zinc (Zn)  7 

Oil and Grease  1,021 

Biological Oxygen Demand (BOD) 2,800 

Chemical Oxygen demand (COD) 32,705 

        Source: Foothill Associates, 2009. 
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6.0 ENVIRONMENTAL CONSEQUENCES AND IMPACTS 

Thresholds of Significance 
 
To determine significant impacts, FAA Order 1050.1E states that water quality regulations and 
issuance of permits will normally identify any deficiencies in the proposal with regard to water 
quality.  It goes on to state that if consultation or analysis shows that there is the potential for 
exceeding water quality standards, identifies water quality problems that cannot be avoided or 
mitigated, or indicates difficulties in obtaining permits, then it may be concluded that the project 
would result in a significant impact. 
 
The following sections present quantitative analyses and discussions pertaining to the potential 
water quality impacts relevant to development of the No Action, Alternative A, and each runway 
extension build alternative on water quality.  The estimated pollutant loading values were 
derived from the AAAE/ARDF Monitoring Group Data collected at Gnoss Field and the NURP 
study EMC data values as a means of analyzing the potential for water quality impacts to result 
from implementation of the proposed project under the scenarios proposed by Alternatives A, B, 
and D.  

Baseline data for the Petaluma River watershed is currently lacking.  Parameters specified for 
monitoring by the Industrial General Permit include:  total suspended solids (TSS), total organic 
carbon (TOC) or Oil and Grease, pH, and Specific Conductance.  However, based on a review of 
all potential pollutants of concern, the GMP, current water quality sampling data, and all of the 
airport operational activities that potentially contribute these pollutants, nine pollutants of 
concern have been identified for the Gnoss Field Airport for the purpose of these analyses.  The 
nine pollutants of concern include: oil and grease, BOD, COD, TSS, TKN, TP, copper, lead, and 
zinc.  Potential sources of annual pollutant loadings within the project area include:  agricultural 
operations/practices surrounding the project site, industrial land uses, urban runoff, historical 
mining operations on the southeast side of Mount Burdell, State Highway 101, and atmospheric 
decomposition.  As shown in Table 6, quantitative water quality objectives are only defined for 
Cu, Pb, Zn, and BOD.  The analyses of potential water quality impacts resulting from 
implementation of the Proposed Project and the alternatives within this report are based on a 
comparison of estimated pollutant loading values compared to San Francisco Bay Basin Plan 
water quality objectives established for these pollutants within the project area.  Quantitative 
objectives relevant to the project area have not been established for TSS, P, TKN, COD, and Oil 
and Grease relevant to the project.   

Aircraft operations are forecasted to increase from 85,500 operations in 2008 to 100,500 in 2018.  
However, currently there are no methods known to account for changes in the frequency of 
activities conducted on the existing land uses. 

Details on the drainage areas, percent impervious surfaces, and the land use category used to 
determine pollutant loadings can be found in Appendix A. 

Table 6 below provides average annual pollutant loads estimated for the No Action Alternative 
(Alternative A), and the two Build Alternatives (Alternative B and Alternative D).  

Page G-36



 

Gnoss Field Airport 32 Landrum and Brown, Inc. 
Water Quality Technical Report  Foothill Associates © 2010 

 

Table 6 — Estimated Average Annual Pollutant Loads by Alternative 

Pollutant 

Annual Pollutant Load (lbs/yr)1 

Alternative Regulatory Threshold3 

A B D 
Basin Plan Water      
Quality Objectives 

Total Suspended Solids (TSS) 13,078 13,346 13,806 2 

Total Phosphorous (P) 147 151 157 2 

Total Kjeldahl Nitrogen (TKN) 808 826 857 2 

Total Copper (Cu) 4 4 4 5 

Total Lead (Pb) 17 17 18 23 

Total Zinc (Zn) 7 7 7 42 

Oil and Grease 1,021 1,048 1,097 2 

Biological Oxygen Demand 
(BOD) 2,800 2,878 3,017 10,605 
Chemical Oxygen Demand 
(COD) 32,705 33,443 34,742 2 

Source: Foothill Associates, 2009.     
                                                 

1 The methodology used to compute parameter pollutant loadings are based on land use acreages, representative site 
EMC values, land use imperviousness, and rainfall. 

2 Parameter benchmarks are not defined by the current General Industrial Permit (Water Quality Order No. 97-03-
DWQ NPDES General Permit No. CAS000001).  NPDES Permits for storm water discharges must meet all 
applicable provisions of Sections 301 and 402 of the CWA. These provisions require control of pollutant discharges 
using best available technology economically achievable (BAT) and best conventional pollutant control technology 
(BCT) to prevent and reduce pollutants and any more stringent controls necessary to meet water quality standards.  
However, the State Water Resources Control Board has determined that it is not feasible at this time to establish 
numeric effluent limitations, nor have benchmarks been established by this permit for individual pollutants.   

Additionally, as shown in Table 7, comparisons were made for the annual pollutant load yield 
differences between Existing Conditions 2008 and each Alternative.   
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Table 7 — Estimated Annual Pollutant Loading Increase by Alternative Compared  
to Existing Conditions (2008) Pollutant Loading 

Pollutant 

Existing 
Conditions (2008) 

Alternative 

Threshold A 

(No Action) 
B D 

Total Copper (Cu) 4 4 4 4 52 

Total Lead (Pb) 17 17 17 18 232 

Total Zinc (Zn) 7 7 7 7 422 

Biological Oxygen 
Demand (BOD) 

2,800 2,800 2,878 3,017 10,6052 

Total Suspended Solids 
(TSS) 

13,078 13,078 13,346 13,806 
13,0783 

Total Phosphorous (P) 147 147 151 157 1473 

Total Kjeldahl Nitrogen 
(TKN) 

808 808 826 857 8083 

Oil and Grease 1,021 1,021 1,048 1,097 1,0213 

Chemical Oxygen 
demand (COD) 

32,705 32,705 2,878 3,017 32,7053 

 

6.1 Alternative A – No Action 

Estimated water quality pollutant loads discharged to receiving waterbodies under Alternative 
A., the No Action Alternative, would be consistent with those identified for the Existing 
Conditions (2008).  Although it is anticipated that airport operations would increase through 
time, under Alternative A, no land use changes would be initiated at the Gnoss Field Airport.  It 
is estimated that no changes to the existing water quality and pollutant loadings would therefore 
result. 

Current Best Management Practices (BMPs) employed at the airport (i.e. the airport levee 
system, vegetated drainage ditch, oil and grease separator, evaporation basin, spill prevention 
procedures, and spill clean up products) are sufficient to reduce and maintain concentrations of 
pollutants of concern  to meet the General Industrial Permit requirements and Basin Plan 
specified objectives.   

Current BMPs are adequate to minimize or eliminate stormwater quality impacts from the 
project site to Black John Slough and the Petaluma River.  Potential sources for TKN, copper, 
lead, and zinc may include agricultural operations/practices, industrial land uses, historical 
mining operations, urban runoff, State Highway 101, and atmospheric deposition.  However, it is 
anticipated that Gnoss Field Airport operations would remain compliant with the terms and 
conditions specified by the General Industrial Permit. 

Anticipated increases in aircraft operations from 85,500 operations in 2008 to 100,500 in 2018 at 
the Gnoss Field Airport would result in increased industrial uses within the facility.  However, it 
is anticipated that compliance with the Industrial General Permit as demonstrated through 
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participation in the GMP will ensure continued compliance with regulatory standards for 
pollutants of concern through amendments to the facility SWPPP, as well as continued 
implementation, monitoring and maintenance of on-site BMPs, as amended by modifications to 
the SWPPP in response to expanded operations. 

6.2 Alternative B 

Under Alternative B, changes in pollutant loading values are directly attributable to the change in 
impervious surfaces from the 1,100-foot runway extension.  As shown in Table 7, annual 
pollutant loading estimates (or long-term impacts) under Alternative B would remain below the 
water quality thresholds for Cu, Pb, Zn, BOD, and COD.  Annual pollutant loading values would 
exceed the thresholds for TSS, TP, TKN, and Oil & Grease; however, thresholds for these 
pollutants were established by current sampling data in the absence of thresholds established by 
the Basin Plan. Therefore, although loadings for these pollutants would exceed levels determined 
through existing sampling data, it is expected that compliance with the Industrial General Permit 
through participation in the Group Monitoring Plan would ensure that the Airport will continue 
to meet or exceed regulatory standards.  In addition, adherence to or modification of existing 
SWPPP and future sampling and visual observations if warranted will be employed to minimize 
or eliminate water quality impacts. 
 
Short-term impacts to water quality may potentially occur during the construction phase of the 
proposed project.  Grading and construction activities typically increase the potential for 
sediment related pollutants (e.g. TSS, nutrients, metals) to enter waterbodies.  Short-term 
impacts would be minimized through vigilant adherence to construction schedule, the project 
SWPPP, and BMPs. Construction of Alternative B would require the facility to obtain coverage 
under the NPDES General Construction Permit for construction activities.  As of July 1, 2010, 
coverage under the newly adopted General Construction Permit must be obtained electronically 
via the SWRCB. 
 
Implementation of Alternative B would require the fill of jurisdictional waters of the U.S. 
pursuant to Section 404 of the CWA.  Any fill of waters of the U.S. would require authorization 
from the U.S. Army Corps of Engineers through a Section 404 permit. Pursuant to Section 401 
of the CWA, any applicant for a Federal permit or license is also required to obtain and provide 
to the U.S. Army Corps of Engineers a 401 Water Quality Certification from the state. Therefore, 
development of Alternative B would require 401 Water Quality Certification through the State 
Water Resources Control Board.  Pollutant loading changes to stormwater runoff will contribute 
to minor impacts to Black John Slough and the Petaluma River.  However, as previously 
described, implementation of the measures outlined in the SWPPP, in accordance with the 
NPDES Construction General Permit, and Industrial General Permit coupled with the 
implementation, monitoring and maintenance of site-specific BMPs, is expected to reduce the 
potential for impacts to water quality and maintain water quality objectives.. 
 
Development of Alternative B would require Marin County to submit a Change of Information 
(COI) (found on the General Industrial Permit Notice of Intent) to the State Water Resources 
Control Board.  The COI will update the facility information to include a revised site map with 
drainages, the facility acreages, the new site imperviousness percentage, and any changes that 
may relate to facility operations (i.e., SIC code changes). If at any time the Airport is found to 
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not be in compliance with the SWPPP or the Industrial General Permit conditions, the facility 
inspector is required to document noncompliance specifics and modifications to the facility 
SWPPP and BMPs may be required.  Similarly, if warranted by sampling data analyses, the 
SWRCB may require modifications to the SWPPP and BMPs.  
 
Based on the current BMPs, SWPPP, and permits that are in place, it is not anticipated that 
Alternative B would exceed water quality standards, create water quality problems that cannot be 
avoided or mitigated, or result in difficulties in obtaining permits.  Therefore, no significant 
impacts are anticipated with implementation of Alternative B. 
 

6.3 Alternative D 

The activities identified under Alternative B that could result in increased pollutant loadings are 
the same for Alternative D.  The only difference between the two alternatives is that Alternative 
D has slightly more impervious surface than Alternative B.  As a result, the pollutant loadings for 
some pollutants is slightly higher than Alternative B (see Table 7).  However, these increases 
over Alternative B would not change the discharges to a point where they would not be able to 
be addressed through the BMPs, SWPP, and permits.   
 
Based on the current BMPs, SWPPP, and permits that are in place, it is not anticipated that 
Alternative D would exceed water quality standards, create water quality problems that cannot be 
avoided or mitigated, or result in difficulties in obtaining permits.  Therefore, no significant 
impacts are anticipated with implementation of Alternative D. 
 

6.4 Conclusions 

All of the Alternatives will utilize similar BMPs to address potential pollutant impacts as a result 
of any of the build alternatives.  BMPs employed will include levee extensions around the entire 
project and a slow flowing vegetated internal drainage system that will facilitate pollutant uptake 
and settlement prior to reaching the Airport discharge point. Additionally, Airport operations 
assert multiple spill prevention and clean up procedures that protect against potential pollutant 
impacts 

Current Best Management Practices (BMPs) implemented by the facility, combined with the 
design of proposed improvements are sufficient to maintain concentrations of pollutants of 
concern below regulatory criteria, and minimize or eliminate the potential for stormwater quality 
impacts to Black John Slough and the Petaluma River. 
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Introduction 

The American Association of Airport Executives (AAAE) and the Airport 
Research and Development Foundation (ARDF) submit this Group Monitoring 
Plan (GMP) to the California State Water Resources Control Board (Water 
Board) for the airports participating in the General Permit monitoring group. The 
information included in the GMP is based on the requirements outlined in the . 
GMP instructions distributed by the Water Board. 

All tables and figures reviewed below are included in this GMP in Appendix A 
and B respectively. 

1. GENERAL INFORMATION PRIVATE 

a. Group Name, Address, Contact: 
American Association of Airport Executives and Airport Research and 
Development Foundation (AAAE/ARDF) Monitoring Group. 

4212 King Street 
Alexandria, Virginia 22302 

Carter Morris 
703-824-0504 phone 
703-820-1395 fax 

b. Group Leader, Address, Contact: 

12/12/97 

The American Association of Airport Executives and the Airport Research 
and Development Foundation (AAAEIARDF) 

4212 King Street 
Alexandria, Virginia 22302 

Carter Morris 
703-824-0504 phone 
703-820-1395 fax 

Group Leader, Address, Contact: 
Sarah Yount, Environmental Compliance Options Consulting 

5525 N.W. Shasta Ave. 
Corvallis OR 97330 

Sarah Yount 
541-745-7233 phone 
541-745-7354 fax 

1 
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c. The total number of airport participants in the AAAE/ARDF Monitoring 
Group is 90. The airports are located all nine Regional Water Quality 
Control Boards (Regional Boards). Table 1 lists the airports by 
alphabetical order according to Region. It can be determined from this 
table how many facilities are located in each Region. 

d. The Standard Industrial Classification Code that is generally applicable to 
the group's participants is 4581, "Airports, Flying Fields, and Airport 
Terminal Services". 

2. GROUP'S PARTICIPANTS INFORMATION 

a. The AAAE/ARDF group site maps are submitted with this GMP document. 
For the airports to be sampled during the 1997/1998 wet season the sampling 
locations are indicated on the each airport map. The sampling locations are 
indicated on the maps with a yellow sticker. The discussion of the sampling 
outfalls verse non-sampling outfalls will be provided in the letter of intent to 
comply with the GMP the year that sampling will be conducted at the airport. The 
letter of intent to comply will be included as part of the Annual Group Evaluation 
Report (AGER), submitted to the State by the August 1 deadline. The schedule 
for airport storm water sampling is included in Table 10. 

b. The airport group participant information is summarized in the tables 
described below. 

i. The airport's WOlD #, and Regional Board distribution is listed on Table 1. 

ii. Table 2 contains the airport name, address, contact name, phone number 
and fax number. 

iii. All regulated SIC codes are listed on Table 3. 

iv. - vi. Table 3 also lists the airport size, percent of impervious surfaces ,and 
the number of drainage basins or outfalls for each group airport. 

vii. The industrial activities or potential pollutant sources, at each airport, are 
included in Table 4. 

viii. The number and identification of authorized non-storm water discharges 
will be included in Table 7. 

ix. Table 6 lists significant materials at the airport that have the potential to 
be exposed to storm water. 

12/12/97 2 
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3. GROUP PROFILE 

a. The following section provides a brief narrative description of the industrial 
activities occurring, the Best Management Practices (BMPs) implemented, and 
the similarities and differences between the group airports. 

i. Baseline Potential Pollutant Sources. All AAAE/ARDF California General 
Permit airports are categorized in Standard Industrial 'Classification (SIC) 
Code 4581, "Airports, Flying Fields, and Airport Terminal Services". The 
airports are involved in similar industrial activities or potential pollutant 
sources which include: aircraft fueling and servicing, aircraft and ground 
vehicle maintenance, and aircraft washing. Table 4 lists industrial activities 
specific to each airports. 

The information provided in Table 4 lists specific airport industrial activities. 
Each airport has slightly different means of accomplishing these activities. 
The detailed specifics of each of the 90 airports industrial activities or 
potential pollutant sources are contained in each Airport Storm Water 
Pollution Prevention Plan (SWPPP) and can be studied on an individual basis 
by requesting a copy of the Airport's SWPPP. A baseline description of 
airport industrial activities is provided in the following paragraphs. Each of 
the activities listed in Table 4 is described below. 

Fueling 
Almost all of the airports in the group have fueling operations consisting of 
storage of fuel in either underground or above ground tanks, and fueling of 
aircraft either at the fuel pump or by mobile fuel trucks. Fueling operations 
are confined to the ramp and apron areas. Both AVgas and jet fuel are used 
and stored. Fueling operations range from no fuel storage (2% of the airports 
in the group do not have fuel), to multiple storage facilities, pump stations and 
fueling vehicles operating at a single airport. 

Aircraft Maintenance 
Aircraft maintenance occurs at 88% of the airports in the group. All major 
maintenance activities occur indoors, within fixed base operator (FBO) 
buildings, maintenance hangars and private hangars. Minor maintenance 
may occur in designated areas on the ramp or apron. Aircraft painting does 
occur at some of the airports as part of the maintenance. Painting is always 
accomplished in a very controlled environment limiting any chance of 
exposure. Any aircraft assembly at the airports occurs indoors. 

Aircraft Washing 
Aircraft washing occurs at about 71 % of the airports in the group. Washing 
activities range from a hose on the apron area to a number of wash racks 
located throughout the airport. Wash racks are generally a sloped cement 
pad area leading to a sanitary sewer inlet. The rack is equipped with a high 
powered hose and buckets. Most of the airports have designated areas for 

12112/97 3 
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washing. Some airports have contracted mobile washing outfits to provide 
washing services. These wash vehicles are mobile and wash the aircraft 
where ever it is parked, on the apron or ramp area. The mobile washers 
wash the aircraft, vacuum the wash water and recycle or dispose of the wash 
water in the sanitary system. 

Vehicle Maintenance 
Only about 12% of the group airports have maintenance facilities for ground 
operation vehicles. When maintenance occurs on airport property it is mostly 
indoors in vehicle maintenance shops. At the majority of airports the ground 
vehicles are serviced off airport property. 

Material Storage 
All airports involved with fueling operations will also have storage of the fuel 
in some capacity at the airport. Other materials stored are solvents, oil, 
waste oil, pesticides or herbicides (used only for vegetation control on paved 
surfaces and around ground lighting), deicing fluids (very few airports), scrap 
metal and paint. The FBOs are responsible for storage of the materials at 
most airports. However, waste oil collectors and storage facilities are 
provided by the airport management at many airports. Other materials stored 
at the airports are listed in Table 5. 

Airline Activities 
Airline activity refers to scheduled commercial flights. Only about 18% of the 
airports in the group have scheduled commercial activities. The rest of the 
airports are considered General Aviation airports providing service for private 
hangers, small corporate planes, seasonal commuter flights and some 
municipal aircraft. 

Crop Dusting 
Crop dusting operations occur at only 7% of the airports. The pesticides 
used for dusting are not stored on airport property. Loading of the chemicals 
takes place in controlled designated areas. 

ii. Baseline Significant Materials. The airports are involved in similar 
operations and industrial activities and therefore deal with similar materials. 
The most significant material exposure a the airports is related to fueling of 
aircraft and vehicles. Most other materials are transferred, used and stored 
indoors. The specific materials at each airport are listed in Table 5 ... 

iii. Baseline Authorized Non-Storm Water Discharges. The airports all have 
similar authorized non-storm water discharges consisting of fire hydrant 
flushing, fire line testing, air conditioning condensate, and landscaping 
irrigation. The site specific non-storm water discharges are compiled in Table 
7. 

12112/97 4 
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iv. Summary of Similarities. The AAAE/ARDF group airports all have the 
same main SIC code, 4581, and are involved in similar air side and land side 
operations. The similar baseline activities are discussed above, the 
differences in the industrial activities or potential pollutant sources are 
summarized in Table 4. Any activities conducted at the airports that are not 
listed as baseline are included in the comments column. The percentages of 

. baseline activity occurrence at each airport is also summarized above in the 
discussion at 2.i. of this GMP. 

The differences and similarities in significant materials used at each 
airport are summarized in Table 5. The materials that are similar between 
the airports are typically, fuels, oils, solvents, degreasers, detergents, 
paints, and some herbicides and pesticides. Very few airports use deicing 
fluids. Any differences in materials used at the airports is listed in the 
comments column on Table 5. 

There is very little variation concerning the authorized non-storm water 
discharges at the airports, as listed above the authorized discharges 
consist of fire systems testing, irrigation and air conditioning condensate. 
The specifics of which airports have which type of discharge is 
summarized in Table 7. 

b. The following is a summary the baseline BMPs implemented to limit or 
eliminate exposure to storm water and storm water runoff. 'fhe airports have a 
number of management practices implemented to reduce exposure of storm 
water to significant materials, industrial activities, and authorized non-storm 
water discharges. 

Overhead Coverage 
Overhead coverage typically refers to a roof or shed structure providing 
coverage in a storage area. Many of the airports provide used oil storage at 
the site. These storage locations are often covered. Overhead coverage is 
used to limit storm water exposure to materials stored or transferred 
outdoors. Some of the airports may list overhead coverage due to the fact 
that all aircraft maintenance is performed indoors. 

Designated Areas 
Designated areas are locations set aside for specific activities. Airports 
typically indicate designated areas in terms of aircraft washing. Wash pad 
areas and wash rack areas are designated and aircraft washing only occurs 
in those defined areas. Typically these areas are contained so that the wash 
water is collected and sent through a clarifier before release, in most cases, 
to the sanitary sewer system. Fueling operations also occur in designated 
areas. Fueling is confined to impervious areas at the airport, usually the 
ramp or apron area. Some of the smaller airports confine fueling to the fuel 
pump area. Designated areas are also set aside for aircraft storage and are 
referred to as tie down areas. 

12112/97 5 
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Recycling 
Recycling listed as a BMP refers to the recycling of wash water and recycling 
of waste oil. When wash water is recycled it is done on-site as part of the 
washing system. Both wash racks and the mobile washing operations can 
have reclamation systems. Typically the mobile units are equipped with a 
vacuum cart or truck that collects all of the wash water. The wash water is 
then dumped at a sanitary sewer site or is recycled. All oil recycling is done 
off-site. The waste oil is collected by professional waste removal teams and 
is dealt with off-site. At a few of the airports the indication of recycling may 
be associated with the recycling of scrape metals. None of the airports have 
on-site responsibility for industrial or commercial recycling facilities. 

Oil/Water Separators 
The majority of oil/water separators listed in Table 6 typically are used in 
conjunction with the aircraft washing systems. Oil water separators have also 
been installed in inlets near fueling operations, near fuel storage areas, and 
in maintenance hangers. Separators associated with maintenance hangers 
are used to clarify the discharge prior to disposal to the sanitary sewer 
system. Any maintenance hangers in which the drains were originally hooked 
to the storm sewer have either been redirected of blocked so that no 
discharge can enter the storm system from the maintenance areas. 
Separators associated with wash racks also discharge to the sanitary sewer. 
Oil water separators placed in fuel areas, the ramp, and apron areas are 
used to clarify any storm water runoff from those surfaces prior to entering 
the storm water sewer system. 

Secondary Containment 
Secondary containment is mostly related to material storage, and in particular 
above ground fuel and waste oil storage areas. Some of the airports 
indicated secondary containment in reference to below ground tanks that are 
double walled. 

Berms 
Berms are used in wash pad or wash rack areas to prevent the wash water 
from leaving the area. Wash rack areas are almost always sloped to direct 
the wash water flow down to a specific inlet for processing into the sanitary 
sewer system. In a few cases the fuel area is bermed on one side to limit the 
direction of runoff into a specific inlet containing an oil/water separator or in 
some cases a hook up with the sanitary sewer system. 

Drip Pans 
The use of drip pans at airports is wide and varied. Almost all maintenance 
hangers use drip pans throughout indoor maintenance activities. Drip pans 
are also used when an aircraft is parked or staged in the apron area, or for 
any small maintenance activities that occur on the apron and ramp areas. 
Drip pans are used to help keep the impervious airport surfaces free of any 
leaking aircraft fluids. 

12/12/97 6 
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Good Housekeeping 
Good housekeeping activities include, sweeping of the apron area, sweeping 
of ramp areas, use of drip pans, and use of adsorbents. The apron and ramp 
areas are swept and vacuumed routinely and maintenance hangers are keep 
clean and orderly. 

Preventative Maintenance 
The preventative maintenance that occurs at the airports includes fueling 
equipment inspections, oil/water separator cleaning and inspections, apron 
and ramp tarmac repairs, and inspections of waste oil storage facilities. 
Some airports perform daily general inspections of the entire airport. Not 
considered in Table 6 is the annual site inspection that all airports in the 
group perform. The annual site inspection is an important part of the 
preventative maintenance procedures. 

Absorbents 
Absorbent material is on hand at both the fueling island and on the fuel trucks 
at the majority of the airports. The dry absorbent material is thrown on a 
small spill or leak and then vacuumed or swept up. Absorbents are an 
effective way to limit exposure of storm water to substance spills. 

Training 
All airports have safety meetings throughout the year. Storm water and other 
environmental issues are often added to the agenda during these meetings. 
Some airports have specific seminars dedicated to limiting exposure of storm 
water to significant materials and industrial activities that occur at the airports. 
Private plane owners are encouraged by airport managers to follow all rules 
and regulations set by the airports. The indication of training as a BMP in 
Table 6 does not consider the training provided to all of the airports in the 
form of AAAE/ARDF sponsored and presented training meetings, training 
manuals, and video tapes. An indication of training marked on Table 6 refers 
to specific storm water training activities that are instigated by the airport. 

Other BMPs 
Other BMPs occurring at the airports include, the use of biodegradable 
soaps, drain covers on the apron area during fueling, spill mats, catch basins, 
fuel spill response teams, vapor recovery, and large retention ponds. Some 
of the airports drain runoff into a retention area. Retention areas are of 
varied sizes and shapes but are designed not to attract wildlife. Retention 
areas can be located to collect the ramp and apron runoff or the airfield 
(runway and taxiway) runoff. In some cases the airport drains entirely to a 
retention or holding pond where the runoff eventually evaporates or is 
absorbed. 

Table 8 is included as the potential pollutant source / BMP summary 
information required by the GMP State instructions. This table is similar to 
Table B of the General Permit. 

12/12/97 7 
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c. Based on the airport summary information presented above, and below the 
AAAE/ARDF California General Permit airports are sufficiently similar and can be 
included in a single group monitoring plan. 

i. Airport Potential Pollutant Sources. All of the airports have the same 
SIC code and as discussed above and demonstrated in Tables 4 and 5 
the airports in the group perform similar operations and therefore conduct 
similar industrial activities. 

ii. Airport Materials Used. Material usage at the airports is similar. 
Review of Table 5 shows that the airports use, store and transfer very 
similar materials. Ninety eight percent of the group airports conduct 
fueling. Petroleum products are the most common material in use at the 
airports and are the materials with the most potential exposure to storm 
water and storm water runoff. Other materials at the airports are used, 
and stored indoors, and have much less of a potential impact to storm 
water quality. 

iii. Airport BMPs. It can be seen by review of Table 6 that the 
implemented airport management controls are very consistent. Because 
the airports conduct similar operations, and deal with similar materials 
they are required implement very similar BMPs. 

4. GMP Monitoring Plan Requirements 

a. The parameters to be analyzed at each sampling airport are determined by 
the California Industrial Activities Storm Water General Permit (General Permit) 
Section B (5)(c)(i) and Table D. Section B requires the AAAE/ARDF airports to 
analyze the collected storm water samples for total suspended solids (TSS), total 
organics carbon (TOC), pH, and specific conductance. Table D of the General 
Permit adds the additional parameters of biochemical oxygen demand (BOD), 
chemical oxygen demand (COD) and ammonium (NH3). 

The Table D parameters have been excerpted from the EPA National Multi 
Sector permit. The multi sector permit only requires sampling at airports where 
deicing is conducted, and therefore only requires the analysis of parameters 
BOD, COD, NH3. These parameters are standard analyses used in the study of 
deicing impacts. They are not intended for storm water analysis at airports that 
do not conduct deicing. 

AAAE/ARDF has been compiling and reviewing storm water sampling data from 
airports across the country for 6 years. The historical data shows that the 
analysis of the Table D parameters is' only relevant for impact analysis from 
airport deicing activities. Evaluation of the historical data for these parameters 
confirms that the storm water runoff from airports does not contain significant 
amounts of these potential pollutants. Therefore, it is only relevant to conduct 
Table D parameter analyses at the airports in the group that conduct deicing. 
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The Section B (5)(c)(i) parameters listed above will be tested for at all the assigned 
sampling airports for the 1997/1998 wet season. These parameters are specific to the 
transportation industry and are therefore appropriate for the AAAE/ARDF airports. The 
only material with significant exposure to the storm water runoff at the airports is fuel 
products. The analysis of TOC on the collected storm water samples is appropriate for 
monitoring any potential pollution from the fueling process. Any of the 1997/1998 
sampling airports that conduct deicing will also collect and analyze samples for the 
Table D parameters as well. 

i. The test methods to be used are 40 CFR 136 approved methods. 
These methods have been selected for the purposes of water quality 
analysis and determined to be the most effective. The methods to be 
used for each parameter are listed in Table 9. 

ii. Method detection limits are determined by the parameter analysis 
method and the laboratory instrumentation, and are dictated by the 
federal regulations 40 CFR 136. The detection limit for each parameter is 
listed in Table 9. 

iii. The units used to report the parameter analysis, are again determined 
by the selected method, the laboratory instrumentation, and the nature of 
the pollutant analysis. The specific reporting units are listed for each 
parameter in Table 9. 

iv. The selected methods and method limits have again been dictated by 
the federal regulations and 40 CFR 136. These methods were selected 
for the purposes of water quality and storm water runoff analysis and have 
been determined by the federal government to be effective. All methods 
selected to analyze the AAAEiARDF storm water samples are NPDES 
approved, and thus appropriate. 

b. The General Permit requires that each airport in the monitoring group collect 
and analyze two storm water samples throughout the five year permit term. The 
AAAE/ARDF group contains 94 airports. The group airports have been 
scheduled to take $amples over the permit term so that no two samples are 
collected from an airport in consecutive wet seasons. The sampling events have 
been separated as much as possible over the permit term. The developed 
rotating schedule of sample collection has been compiled into a table and is 
included as Table 10 of the GMP. Please see Table 9 and Table 10 for analysis 
details and the AAAEIARDF sampling schedule. 

The AAAE/ARDF sampling schedule for the permit term is presented in Table 
10. All group airports will collect samples from one qualifying storm event. 
Additional analytical monitoring in subsequent wet seasons will only be 
performed if, in the professional and qualified opinion of the Group Leader, 
additional analytical data is necessary on a site-specific basis, to evaluate the 
effectiveness of existing site-specific BMPs, or to identify the need for additional' 
BMPs. On this basis, a modified analytical monitoring schedule for subsequent 
monitoring periods will be presented in the AGER for the 1998/1999 wet season. 
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c. Samples are taken from a reduced number of outfalls at the majority of the 
airports in the group. All the outfalls at the sampling airports are evaluated. The 
selection of the drainage basin or outfall to sample is completed using the facility 
site map and information gathered from the airport manager. The AAAE/ARDF 
Group Leader selects the outfalls to be sampled that represent all the industrial 
activities and potential pollutants occurring at the airport. The outfall is selected 
after review of the direction of surface and conveyance flow, and the location of 
washing activities, fueling activities, BMPs implemented, and material storage 
and transfer areas. The influence of any offsite run-on is also considered during 
the selection process. 

Airport specific discussions of outfall identification and selection will be provided 
in the GMP documentation the year that the sampling will be conducted at the 
airport. Table 10 provides the rotating sampling schedule for all airports in the 
group. Outfall selections for the airports to sample that year will be made prior to 
the submission of the AGER. In order for the outfall selection to be the most 
representative and accurate the selection of the outfall must be made as close to 
the sample collection time as possible. Therefore, each annual submission of 
the AGER will include outfall selection discussions for the up coming wet season. 

In general the representativeness of the sampling outfall is determined by 
studying the drainage areas discharging to the outfall. All of the outfalls at the 
airport will be characterized. The drainage areas are evaluated for industrial 
activity, potential pollutants and implemented BMPs. The outfall selected to 
sample, discharges runoff representing all possible pollutants at the airport. The 
size of the drainage area, the location of the industrial activity within the drainage 
area, and the distance from the industrial activity to the discharge point are 
considered during the determination of the representative sampling location. 

Outfalls will be excluded on the basis of substantially identical discharges. This 
determination is made for each airport by carefully analyzing the industrial 
activities and implemented BMPs present in all areas drained by each outfall. An 
outfall will be excluded when it is determined that the discharge is identical, i.e. 
draining the same industrial activity and the same BMPs, as other outfalls to be 
sampled. Outfalls were only excluded on the basis of substantially identical 
discharges. 

Rationale for the selection or exclusion of each outfall is provided below. The 
following are the specific reduced sampling location justifications for all 
AAAEIARDF samplers for the 1997/1998 season. The airports are listed by 
Regional Board jurisdiction. 

Region 1 

Arcata Eureka Airport 
There are 3 outfalls discharging storm water runoff from the Arcata Eureka 
Airport. Two of the outfalls, outfall #1 and outfall #2 will be sampled. These 
outfalls drain runoff from all the industrial activity occurring at the airport. The 
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deicing activities at the airport discharge through outfall #2 along with other ramp 
activity. Outfall #1 discharges runoff from fueling, maintenance, aircraft washing 
and other ramp activities, as well as a portion of the runway and taxiway. 
Sample collections at these two outfalls will effectively represent the runoff water 
quality leaving the airport. Outfall #3 drains only taxiway and runway activity and 
is not representative of any industrial activity at the airport and, therefore, will not 
be sampled. 

Murray Field 
The storm water runoff from Murry field discharges through 3 outfalls. Outfall #1 
is the sampling location, this outfall drains runoff from the tie down areas, the 
fueling areas, the FBO areas, and aircraft maintenance and washing, as well a 
portion of the taxiway and runway. Outfall #2 drains a portion of the tie down 
area and taxiway and runway areas, sampling this outfall would provide no 
further information, the water quality leaving through outfall #2 is effectively 
represented by the runoff water quality at outfall #1. Outfall #3 drains open 
space and runway activity only, and, therefore, is represented in the sample 
taken at outfall #1. Runoff from outfalls #2 and #3 does not represent runoff 
from industrial activity areas, therefore analysis is not required. 

Region 2 

Half Moon Bay Airport 
All of the storm water runoff at Half Moon Bay airport discharges through one 
outfall off site. This outfall, outfall #1, will be sampled. 

Livermore Municipal Airport 
Livermore airport discharges through 6 outfalls. Samples will be collected at 
outfalls #4 an #5. Outfalls 1-6 are substantially identical. All outfalls at the 
airport discharge runoff from aircraft fueling, FBO activities, aircraft maintenance, 
material storage and aircraft washing areas. Analysis of outfalls #4 and #5 will 
represent the runoff quality from the entire airport. 

Petaluma Airport 
Petaluma airport discharges into Washington Creek through 3 outfalls. Outfall 
#10 discharges directly into the creek and is submerged and inaccessible. 
Outfall #10 only drains runway areas where no industrial activity occurs. Outfalls 
#2 and #3 also drain into Washington Creek. Outfalls #2 and #3 drain runoff 
from the main industrial area at the airport, the ramp. The ramp area drainage is 
split, half the runoff discharges to outfall #3 and half the runoff discharges to 
outfall #2. The runoff at these outfalls is substantially identical. Outfall #3 will be 
sampled as the representative runoff. 

San Jose Airport 
San Jose Airport has 13 outfalls discharging storm water off the airport property. 
Outfalls A,B,C,D and E discharge runoff along the eastern side of the airport. 
Outfall D was selected to sample due to the fact that it collects the majority of 
flow from the southeastern portion of the airport and many of the industrial 
activities occurring in this section of the airport drain to outfall D. The remaining 
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outfalls on the eastern side discharge substantially identical runoff from the same 
industrial activities running off through the sampled outfall. Outfall F also will be 
sampled. Thi$ outfall receives discharges from the western and center portions 
of the airport, almost 50% of the airport drains through outfall F. The third outfall 
selected to sample, outfall L, discharges drainage from roughly 40% of the 
airport, mostly the northern section of the airport. Sampling other outfalls would 
result in repetitive data. The outfalls selected sample represent the majority of 
flow from the airport property and all industrial activities. 

San Luis Obispo 
The storm water runoff from the San Luis Obispo airport discharges through 4 
outfalls. The outfalls selected to sample are outfalls #1 and #4. The runoff from 
these outfalls represent all the types of industrial activities and the BMPs 
implemented at the airport. The outfall 1 sample is collected after retention in a 
retention pond. The runoff discharging to outfall #1 includes runoff from tie down 
areas, ramp activities, hangers, fueling washing areas, and other airport 
industrial activities, a sample collected here represents the majority of activity 
occurring at the airport. The second sample will be collected from outfall #4 
which also discharges runoff from all types of airport industrial activity, including 
any deicing activity that occurs. Outfall #2 only discharges a small portion of 
taxiway and runway runoff and is a non-industrial outfall. Outfall #3 discharges 
runoff that is substantially identical to that found in the runoff at outfall #1, also 
passing through a detention system before discharging. The industrial activity 
and BMPs implemented in the outfall #3 discharge area are represented very 
effectively by the sample collected at outfall #1 . 

Santa Maria Airport 
The storm water runoff at Santa Maria airport drains through a series of 4 
outfalls. 95% of the industrial activity occurring at the airport, and some runway 
and taxiway runoff drains through outfall #4. Outfall # 4 will be sampled and 
represents the runoff water quality at the airport from the industrial activities 
occurring. Outfalls 3,2, and 1 discharge runoff from the infield, taxiway, runway 
and one maintenance compound only. Sampling these outfalls would not 
provide any further information about the runoff water quality from the airport, 
therefore they will not be sampled. 

Region 4 

Camarillo Airport 
There are three outfalls discharging airport runoff. Two of the three drains mix 
immediately with off site drainage. Samples collected a these outfalls would not 
be representative of airport runoff. Therefore the sample will be collected at the 
Wood Road Drain outfall. This outfall represents runoff from airport industrial 
activities and is not influenced by offsite run-on. This is the only representative 
location for sample collection at the airport, and it effectively represents the 
airport's runoff water quality. . 

12112/97 12 



Page G-63

EI Monte 
All the runoff from the EI Monte airport discharges through two pipes into the Rio 
Hondo River. Both of the outfalls are submerged and inaccessible. Therefore 
the sample will be taken up stream from the outfall in a location where all the 
ramp runoff drains prior to final discharge offsite. The selected sampling location 
represents runoff from all the ramp area and includes all the industrial activity 
occurring at the airport. 

Hawthorne Municipal Airport 
The runoff from Hawthorne Municipal discharges through 2 outfalls. Outfall #2 
does not discharge runoff from any industrial activity and is therefore not 
required for sampling. The sample collected at Outfall #1 represents all airport 
industrial activities. 

Auburn Airport 
The storm water drainage at Auburn mostly leaves the site via sheet flow. The 
one conveyance system that collects storm water runoff will be sampled. The 
sheet flow from the tie down, ramp and fueling areas eventually drains into the 
single system. The sampled collected out of this one system effectively 
represents the airports industrial storm water runoff. 

Calaveras County 
The storm water runoff at Calaveras discharges through 3 outfalls. Two outfalls 
drain the runoff from the ramp area. Outfall #1 drains the majority of runoff from 
fueling, maintenance and other ramp activities. Outfall #2 drains a portion of the 
these activities, however is substantially identical to the runoff at outfall #1 and 
therefore will not be sampled. Outfall #3 drains only taxiway and runway areas 
where no airport industrial activities occur, and therefore will not be sampled. 
The sample collected at outfall #1 is representative of the runoff water quality 
from all impervious areas at Calaveras Airport. 

Georgetown Airport 
The runoff from Georgetown Airport discharges through 4 outfalls. Outfall #1 is 
the outfall sampled. Outfall #1 discharges runoff from 45% of the ramp area and 
half of the runway taxiway area. The runoff at outfall #1 represents runoff from 
all the industrial activities occurring at the airport. Outfalls #4 and #2 discharge 
runoff from small portions of ramp however all activities occurring in these areas 
are also occurring in the areas discharging to Outfall #1. The runoff at #4 #2 are 
substantially similar to the runoff at Outfall #1 and do not need to be sampled. 
Outfall #3 discharges runoff from a small non industrial portion at the end of the 
airport runway and therefore also does not need to be sampled. 

Lincoln Airport 
There are two outfalls discharging airport runoff from Lincoln airport, samples are 
collected at both outfalls, completely representing the entire airport runoff. 
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Minter Field 
All the runoff at the airport drains to the southern boarder and discharges into a 
swale along the highway. The swale eventually discharges to Fraint Kern Canal: 
The storm water sample is collected from this swale prior to discharge into the 
canal. Sample collection from the swale represents all airport runoff. 

Nevada Co. Airport 
Nevada County airport has a total of 4 outfalls draining the 117 airport acres. 
Outfall #.4 is selected for sample collection. This outfall drains a large 
percentage of the airport and discharges runoff from the following industrial 
activities occurring at the airport, aircraft maintenance, aircraft fueling, ramp 
activities, and taxiway and runway activities. Outfall #1 drains only runoff from 
the northern portion of the runway, making it a non-industrial outfall. Outfalls #2 
and #3 drain ramp areas where the same activities are conducted that drain to 
outfall #4 and are therefore substantially similar. Analysis of samples collected 
at outfall #4 will effectively represent the entire Nevada County storm water 
runoff. 

Nut Tree 
All the airport runoff discharges into Horse Creek and Pine Tree Creek. The 
majority of airport runoff and runoff representative of all the airports industrial 
activity discharges into Horse Creek. Two samples will be taken one a the point 
where Horse creek runs on to airport property, Horse Creek A, and one at the 
point where Horse Creek discharge off airport property; Horse Creek B. The first 
sample will serve as a background sample representing the water quality of the 
creek prior to airport runoff and the second sample will represent the creek 
quality after airport runoff. In theory the difference between the two samples will 
represent the airport runoff quality. The runoff from the portion of the airport that 
discharges to Pine Tree Creek is substantially identical and is effectively 
represented by the Horse Creek sampling and will therefore not be sampled. 

Orlando Haigh Airport 
Orlando Haigh Airport runoff discharges through 20utfalls. Outfall #1 is the 
sampling location. This outfall discharges runoff from 85% of the airport 
including runoff from the ramp, tie down, fueling and FBO areas. A sample 
collected at outfall #1 is fully representative of the industrial storm water 
discharges leaving the airport, therefore a sample will not be collected at outfall 
#2. The runoff at outfall #2 is substantially identical to the runoff at outfall #1. 

Stockton Airport 
The runoff at Stockton airport discharges through 2 outfalls. The sample is 
collected from outfall #1, this outfall discharges the majority of runoff from airport 
activity and represents runoff from all industrial activities occurring at the airport. 
Outfall #2 discharges runoff from the same type of industrial activities and also 
discharges runoff from a large farming area, therefore sampling outfall #2 is not 
representative of the airports discharges. 
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Willows Glen Airport 
The Willows Glen airport discharges through one outfall at the southern end of 
the facility. All the runoff at the airport flows in southern direction to discharge 
into the Glen Colusa canal. The sample will be collected from the point just 
before the airport runoff discharges into the canal. 

Watts Woodland 
The runoff from Watts Woodland Airport discharges through 3 outfalls. Outfall 

. #3 is the sampling location. This outfall drains the majority of the airport property 
as well as runoff from all industrial activities occurring at the airport. Outfalls #2 
and #1 drain runoff from small portions of the ramp, however all industrial activity 
occurring in these areas is represented in the runoff from the Outfall #3, 
therefore it is not necessary to sample these outfalls. The runoff at outfCl;lIs #2 
and #1 is substantially identical to that at outfall #3. 

Region 6 

Apple Valley 
There are three outfalls that drain the runoff from Apple Valley airport. Two of 
the three outfalls discharge runoff from areas of industrial activities, both of these 
outfalls will be sampled. The third outfall discharges runoff from the runway and 
taxiway only and is not representative of any industrial activities occurring at the 
airport, therefore this outfall will not be sampled. 

Barstow Oagget Airport 
The Barstow Oagget airport storm water runoff drains through two eastern 
outfalls at the airport. All industrial activities and roughly 70% of the facility 
drains through into a ditch system and discharges through outfall #1. Outfall #1 
is the selected sampling location. Sampling outfall #2 is not necessary, this 
outfall picks up only a portion of the airport runway runoff and none of the 
industrial activities. 

Mojave Airport 
Mojave airport discharges through two established drainage ditches. The outfall 
designated as 8a will be sampled. This location drains runoff from the fueling, 
maintenance, and ramp areas as well as roughly 50% of the airport. The other 
main drainage system discharges runoff from substantially identical activities. 
Unfortunately this drainage system receives runoff from offsite. The second 
main drainage system will not be sampled due to the influence of the offsite 
runoff and the similarity to the runoff in the drainage system to be sampled. 

Region 7 

Blythe Airport 
The storm water runoff from the Blythe airport sheet flows from areas of 
impervious surfaces to unpaved sandy areas. There are no defined conveyance 
systems and potentially no industrial storm water discharges off property. For 
the purposes of understanding the potential pollutant impact in the Blythe runoff 
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the sample will be collected from the edge of the ramp, tie down area where the 
site industrial activities occur. 

Imperial County Airport 
Three outfalls drain Imperial County airport, Outfall A will be sampled. Outfall C 
drains the majority of the airport property including runoff from the runway, 
taxiway and a portion of a ramp area. Unfortunately the Outfall C drainage picks 
up a substantial amount of off-site runoff from neighboring farming areas, for this 
reason Outfall C will not be sampled. This outfall drains close to 30% of the 
airport and the majority of the ramp and hanger area. Outfall A drains runoff 
from all industrial activities occurring at the airport, therefore a sample collected 
a this location will be representative of Imperial's industrial runoff. Outfall B only 
drain a very small section of the ramp area. All of the activities occurring in this 
drainage area are also conducted in the Outfall A drainage area, for this reason 
it is not necessary to collect a sample at Outfall B. Outfall B runoff is 
substantially identical to the runoff at outfall A 

Thermal Airport 
Thermal Airport industrial runoff discharges through a cement culvert and then 
into a soil ditch that discharges into a detention basin. The sample will be 
collected at the eastern end of the cement culvert prior to discharging to the dirt 
culvert. The sample collected at this location effectively represents runoff off 
water quality of all the industrial runoff at the site. 

Region 8 

Big Bear Airport 
There are 4 outfalls draining runoff from Big Bear Airport. The runoff at outfall #4 
is the sampling location. Outfall #4 discharges runoff from the ramp and all 
industrial activities occurring at the airport. The other 3 outfalls discharge 
portions of the runway, taxiway, and some industrial activity. The activities 
discharging through these other outfalls is completely and effectively represented 
by the sample collected at outfall #4, and it would be repetitive to run analyses 
on the runoff from these outfalls. The runoff from the other 3 outfalls is 
substantially similar to the runoff sampled at outfall #4. 

Cable Airport 
There are six outfalls that drain the Cable airport. Outfalls #6 and #4 will be 
sampled. Outfall # 6 drains the main fueling area and the western portion, 
roughly 50% of the airport. Outfall #4 drains the main FBO and maintenance 
activity areas. By collecting samples at these two outfalls all the industrial 
activities at Cable are represented. Outfalls 1, 2, 3, and 5 will not be sampled 
and the runoff discharging at these outfalls is substantially similar and effectively 
represented at the outfalls chosen for sampling. 
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Corona Municipal 
The storm water runoff at Corona airport discharges through 3 outfalls. Outfall 
#3 discharges runoff from a non-industrial grassy area only and does not need to 
be considered as a sampling location. The runoff at Corona flows in a south 
western direction with all the runoff leaving the airport at the western end. The 
industrial areas at the airport, the ramp, maintenance and fuelling areas 
discharge through outfalls #1 and #2. Outfall number one is not accessible, 
therefore outfall #2 will be sampled. The runoff collected at outfall #2 is 
substantially identical to the runoff at outfall #1 and therefore effectively 
represents the runoff at the airport. 

Flabob Airport 
The storm water runoff at the Flabob airport discharges through 2 outfalls. The 
sampling location is outfall #1. Seventy percent of the airport and all industrial 
runoff is represented in the water discharging from outfall #1, for this reason, 
outfall #2 does not need to be sampled. The runoff at outfall #2 is substantially 
similar to the runoff at outfall #1. 

Hemet Ryan Airport 
The storm water sample for the Hemet Ryan airport will be collected well within 
the property boundary. All of the runoff for the Hemet Ryan airport is collected 
into a large detention basin on the west side of the airport. The basin discharges 
into a ditch that is influenced by runoff from heavy industrial and residential 
areas. The sample will therefore be collected "up stream" of the airports 
discharge to the detention basin, prior to where the earthen ditch starts. The 
sample is collected at the south west end of a cement channel that collects the 
runoff from all industrial activity occurring at Hemet Ryan. A sample collected 
here is representative of the airports industrial site runoff water quality. 

Redlands Airport 
There are three drainage areas discharging from the Redlands airport. Outfall 
#1 is the sampling location. This outfall drains all industrial activity and 
developed areas at the site. The remaining two outfalls drain runoff from 
undeveloped portions of the site where no industrial activity is conducted. 
Samples collected at either of these undeveloped locations would not be 
representative of the airports activity and they will therefore not be sampled. 

Region 9 

French Valley 
Eighty to 90% of the French Valley storm water runoff discharges through outfall 
#1, outfall #1 is selected as the sampling location. Runoff sampled at this 
location represents the runoff from all industrial activity occurring at the airport. 
The only other outfall at the airport discharges runoff from a portion of the 
runway and taxiway and is also influenced by a large volume of offsite run-on, for 
these reasons this outfall will not be sampled. 
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Gillespie Field 
Gillespie Field is an unusual site in that the drainage is not well understood and 
there are countless number of outfall pipes from the property into a drainage 
channel that runs through the property. Offsite run-on comes onto the site in at 
least three places and mixes with all airport runoff. Monies have be appropriated 
to do a complete drainage study and the second set of samples collected at 
Gillespie may be conducted at different locations based on the results of the 
drainage study. For the 1997/1998 season samples will be collected at 5 
locations, three selected outfalls that drain a representative combinations of all 
industrial activity occurring at Gillespie and two run on locations. The two run on 
locations are tested as background samples and will help with the interpretation 
of the sample data. The three outfall locations are again represent runoff from 
all outdoor industrial activities at the site, testing more than these three run off 
sites would be redundant. All other discharges are significantly similar and do 
need to be sampled. 

d. No AAAE/ARDF airports have currently submitted or received Regional Board 
approval for alternative monitoring procedures. 

e. The visual monitoring and sample collection will be conducted by trained 
airport personnel. Airport personnel will be responsible for conducting the 
observations for the following reasons airport personnel are the most familiar 
with daily activities and operations at the airport, airport personnel are the most 
familiar with the airport property including the drainage areas and locations of 

. outfalls, airport personnel are generally on-site and are more readily available 
than off-site hired consultants, there is a substantial cost savings involved when 
airport personnel perform the monitoring. 

The following monitoring activities will be conducted each year at the frequencies 
required by the General Permit. 
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i. Authorized and unauthorized non-storm water discharge observations 
will be conducted and documented quarterly. Non-storm water 
observations will be completed in each of the following periods January -
March, April - June, July - September, and October - December, as 
required by the General Permit. The observations will be completed 
within 6-18 weeks of each other. 

The quarterly non-storm water observations will be conducted on all 
drainage basins and outfalls discharging runoff from the airports. The 
observations will be conducted during daylight hours when the airport is 
operational. Observations will be conducted after three days of dry 
weather or when the storm drainage system is free of storm water runoff. 

The visual observations will document the presence of any non-storm 
water discharges or evidence of a non-storm water dtscharge. The non
storm water flow will be observed for color, clarity, odor and floatables. 
These observations will be documented on the Non-Storm Water Visual 
Observation Form, Figure 1. The source of the flow and the corrective 
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action taken will also be recorded. If the flow is an authorized non-storm 
water discharge or determined to be an authorized non-storm water 
discharge then the observer will record that information on the form. 

Observation for the evidence of a non-storm water discharge will also be 
completed and documented on the Non-Storm Water Visual Observation 
Form. Evidence of a non-storm water discharge is documented by 
observing for discoloration's, stains, odors, sludges and the structural 
condition at the outfall. Evidence of a non-storm water discharge will be 
treated the same as the observation of a non-storm water flow, and the 
source and corrective action will be documented. Also documented on 
the form will be the name of the person conducting the observation, the 
outfall location and the date observation was conducted. 

The observer will have the responsibly of verifying that the corrective 
action and authorized non-storm water discharge information is 
documented in the airport SWPPP. All changes to the SWPPP while be 
implemented in accordance with Section A of the General Permit. 

Complete, step by step instructions for conducting the non-storm water 
investigations and observation will be provided to the airport personnel in 
the updated AAAE/ARDF California Storm Water Monitoring Manual 
(Monitoring Manual) 

ii. Storm Water Discharge Visual Observations will be conducted on one 
storm event per month for each month of the wet season (October 1 -
May 30). The observations will be conducted within the first hour of the 
storm water runoff. 
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The discharge observed will be preceded by three days without storm 
water discharges, will occur during daylight hours and will occur during 
airport operating hours. Only airport outfalls draining runoff from areas of 
industrial activity will be observed. 

Personnel responsible for the storm water visual observation will 
document the presence of any floating and suspended material, oil and 
grease, discoloration, turbidity, and'odor. The observation record will 
include the date, name of the person responsible for the observation, 
outfall location observed and corrective action taken in response to any 
observation of potential pollution. The Storm Water Visual Observation 
Form will be completed as the required documentation for the 
observation. Figure 2 is an example of the Storm Water Visual 
Observation Form. 

The personnel responsible for the observation will also be responsible for 
verifying that 'any corrective action or changes in the airport SWPPP are 
documented and implemented in accordance with section A of the 
General Permit. 
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Complete, step by step instructions for conducting the storm water 
observations and documentation will be provided to the airport personnel 
in the updated AAAE/ARDF Monitoring Manual. The manual will be 
distributed at the start of the 1997/1998 wet season. 

iii. The Annual Comprehensive Site Compliance Evaluations (ACSCE) 
will be conducted by trained airport managers in each reporting period 
(July 1 - June 30). The evaluations will be conducted within 8 -16 
months of each other. The evaluation will be documented on a series of 
forms that will lead the Inspector through the required observations and 
evaluations. The evaluation will include all of the following inspections 
and reviews. 

a) Visual inspections of all the potential pollutant sources at the airport 
will be conducted. Potential pollutant sources will be identified as 
industrial activity areas or locations. Each of the industrial activity 
areas at the site will be described, and the BMPs implemented in the 
area documented on the Industrial Activity Area Observation Form, 
included as Figure 3. The industrial activity areas will also be 
inspected for any evidence of pollutants entering the storm system 
from the industrial activity area. Any pollution observations will be 
recorded on the Industrial Activity Area Observation Form. 

b) A review and evaluation of all implemented BMPs to determine 
whether the BMPs are adequate, properly implemented and 
maintained will be completed. The review and evaluation will be 
recorded on the BMP Evaluation and Observation Form, included as 
Figure 4. A BMP form will be completed for each of the identified 
industrial activity areas or potential pollutant sources at the site. The 
review will include·an evaluation of both structural and non-structural 
BMPs. Visual inspections of the BMPswill be conducted when 
appropriate to determine that the structural BMPs are functioning 
properly and that all listed pollution control equipment is available and 
has been maintained. 

c) The Inspector will complete the Annual Comprehensive Site 
Compliance Evaluation Report Summary Form, included as Figure 5. 
The ACSCE summary will contain the following information: 
identification of the personnel responsible for the evaluations; the date 
the evaluation occurred; confirmation of the review of all visual 
observation records, inspection records and sampling analysis results; 
a determination as to whether the airport SWPPP requires revision; a 
schedule for SWPPP revision if required; any incident of non
compliance; and any corrective action required. The entire review and 
evaluation process will be used to help the Inspector determine 
whether improvements need to be made to the airport BMPs and thus 
revisions to the airport SWPPP. Any revisions to the SWPPP will be 
implemented in accordance to the requirements in the General Permit 
Section A(10)(e). ' 

d) The review of the monitoring results and the BMP evaluations will be 
used as a tool to determine whether the airport is in compliance with 
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the airport SWPPP and the General Permit. Completion and signing 
of the Annual Comprehensive Site Compliance Evaluation 
Certification, included as Figure 6, is indication that the Inspector has 
determined that the airport is in compliance with the General Permit. 
The signature statement on the certification form is in accordance with 
Standard Provisions 9 and 10 of Section C of the General Permit. 

Annual Comprehensive Site Compliance Evaluation (ACSCE) 
AAAEIARDF ACSCE Procedures 

The airports have qualified personnel that are responsible for completing the 
annual inspections and certifications. Trained, experienced airport personnel 
perform the required General Permit ACSCE. 

The AAAE/ARDF ACSCE procedures contain all the requirements for the 
ACSCE as outlined in the General Permit. The ACSCE includes an inspection of 
all airport areas contributing to a storm water discharge associated with industrial 
activity, and the storm water management controls in place. The industrial 
activity areas are inspected to determine that the Best Management Practices 
(BMPs) are, in place, implemented properly, and adequate. 

The inspections are thoroughly documented by the completion of forms designed 
to contain all the permit required information. These records are signed by the 
Inspector indicating that the airport is in compliance with the airport SWPPP and 
permit. A certification page, formatted in accordance with the Standard 
Provisions 9 and 10 for the General Permit is submitted as part of the annual 
report to the appropriate Regional Board. 

The site Inspector follows the steps outlined below when completing the ACSCE. 

1. The Inspector reviews the airport SWPPP to identify and list areas to be 
inspected. Areas listed are areas of industrial activity, or potential pollution 
sources, where aircraft washing, maintenance and fueling occurs. Any areas 
where chemicals, fuels, or solvents are stored, used or transferred are also 
listed. The list of industrial activities or activity areas is recorded on the 
Industrial Activity Area Observation Form, Figure 3. The Inspector also 
reviews the locations of outfalls for these areas. 

2. The Inspector lists the BMPs implemented in each of the identified 
industrial activity areas in accordance with the airport SWPPP. All equipment 
and containment structures designated for pollution prevention in the above 
identified areas. are listed. The BMP, equipment and containment structures 
per industrial activity or activity area are recorded on the Industrial Activity 
Area Observation Form. 

3. All current airport operations are reviewed to determine if new areas of 
activity need to be identified as areas of industrial activity or potential 
pollutant sources, and addressed in a modification to the SWPPP. Any new 
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areas of industrial activity are recorded on the Industrial Activity Area 
Observation Form and listed as a new activity. 

4. An airport drainage map is updated to current conditions at the airport. 
The map is used by the Inspector during the airport inspection. 

The airport Inspector completes the initial four steps listed above before 
continuing with the inspection steps listed below. It is important that all areas 
of industrial activities or potential pollutants sources are listed .. 

The Inspector conducts the steps below to complete the ACSCE. 

5. The activities or potential pollutant sources listed on the Industrial Activity 
Area Observation Form are visually inspected for accurate identification and 
descriptions, implementation of BMPs listed, and any indication of pollutants 
entering the storm system. 

6. The BMPs implemented for each potential pollutant source are then 
reviewed and visually inspected. All observations are recorded on the BMP 
Evaluation and Observation Form, Figure 4. The Inspector will determine if 
the BMPs are adequate and implemented properly. 

7. The Inspector certifies, as appropriate, that the airport is in compliance 
with the airport SWPPP and the General Permit by completing the ACSCE 
Certification Form, Figure 6. 

8. If the airport is not in compliance with the SWPPP or General Permit the 
Inspector is responsible for documenting the non-compliance on the ACSCE 
Report Summary Form, Figure 5. Modifications may need to be made to the 
SWPPP and implementation of the new BMPs may follow. 

iv. Annual report preparation and submittal will be accomplished by a 
cooperative effort between the Group Leaders, AAAEIARDF Environmental 
office, Environmental Compliance Options, and the appropriate airport 
personnel. The trained airport personnel will be responsible for the inspections, 
observations and the completion of the ACSCE and ACSCE forms. All 
documentation and reports will be submitted to Environmental Compliance 
Options for review. Environmental Compliance Options will be responsible for 
verifying that the airport documentation is complete, finalizing the reports, 
completing the State annual report forms for each airport, compiling the reports 
by Regional Boards and submitting the reports by the July 1 deadline. The 
annual reports will contain all of the informatb;; required by the General Permit. 
The required information will be documented': ,'\ the forms developed specifically 
for AAAEIARDF General Permit compliance. ·he forms to be used for the non
storm water, storm water and ACSCE observ: .. :;(lons and evaluations, are listed 
and described in this GMP. 
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v. Storm water collection and handling methods. The AAAE/ARDF monitoring 
group airports complete the sampling objectives by means of manual sampling. 
Manual collection methods used by the airports are described in full in the 
following paragraphs. The airport personnel designated to perform the sampling 
have been and will continue to be thoroughly trained. AAAE/ARDF will conduct 
training seminars for the sampling personnel this fall at the start of the 
1997/1998 wet season. Samplers are provided with a complete instructive 
sampling manual, a sampling video, and can obtain technical telephone 
assistance from Environmental Compliance Options. 

The laboratory responsible for sample analysis is Industrial and Environmental 
Analysts (lEA). lEA is a California certified laboratory with extensive storm water 
sample analysis experience. 

The procedures and instructions below will be provided to the airport 
samplers in the updated Monitoring Manual to be distributed this fall. The 
procedures below are in compliance with the General Permit and the 
requirements in 40 CFR 136 and 40 CFR 122. 

AAAEIARDF Sampling Procedures 
Sampling Objective 

The primary objective of the sampling program is to obtain samples which are 
representative of the entire storm water discharge from the airport. A 
combination of proper sampling technique and selection of the appropriate outfall 
to sample will result in sound representative samples. 

Sample Collection 

The regulations require that only 1 grab sample is collected from the runoff 
during the first hour of a storm water discharge. The discharge sampled must be 
preceded by at least 3 working days of dry weather. The grab sample must be 
collected within the first hour of discharge, if this is not possible a written 
explanation must accompany the annual monitoring report. 

Once the outfall has been selected, the sampling team should review the field 
location and determine the easiest, safest route to the outfall. Sampling logistics 
should be worked out prior to the sampling event. If there is more than one 
outfall is to be sampled, an efficient route between outfalls should be 
determined. 

The general permit requires that at least three working days of dry weather 
precede the sampling event. A log book or calendar should be used to record 
previous rain event information. The information to record includes; the date, 
duration of the event, and whether any discharge occurred. Samples should not 
be collected from a discharge if the event was not preceded by 3 days of dry 
weather. 

12112/97 23 



Page G-74

It will be the responsibility of the sampling team to monitor the weather and be 
prepared to sample when a storm event occurs. The necessary equipment and 
containers should be stored in a cool, dry, readily available location. When a 
storm water discharge, appropriate for sampling occurs, the samplers need to 
move to the sampling location as soon as possible. Once sample collection has 
begun, it is important that the samples are consistently collected from the 
same point at the sampling location in order maintain sample consistency. 

The protective gloves provided should be worn while sampling. 

The pH of the sample will be measured at the site by the sampling team. The 
pH will be taken directly from the sampling stream or sample discharge at the 
same point that the samples were collected. To measure, remove the black cap 
at the electrode end of the pH pen and submerge the pen only as far as the 
black line on the back of the instrument. Allow the pen a few minutes to register 
and then record the pH. If the discharge volume is low, collect sample volume 
in the plastic scoop or a sample container, NOT containing preservative, and use 
the collected volume to measure the pH. 

The TOC sample volume should be collected directly from the sampling stream 
or flow. If it is not possible to fill the TOC container directly from the flow, then 
the sampling scoop may be used to collect the volume. The collected volume is 
then transferred to the sample container. If the scoop is used during the 
collection of this sample the transfer step must be recorded on the chain of 
custody (COC) in the remarks section. 

The collection of volume for the TSS, and specific conductance analysis does 
not require any special procedures. The plastic container does not contain any 
preservative and can be filled directly from the sample stream or by transferring 
volume from the scoop. 

Airports required to collect samples for the BOD,COD and NH3 analysis will be 
required to fill an additional 3 sample containers. As with the TSS and specific 
conductance sample collection, there are no special sampling requirements. 
Simply fill all the containers completely, without overfilling the COD and NH3 
containers. Thecontainers for COD and NH3 will contain a small amount of 
preservative. 

Sample Preservation 

The sample team is responsible for preserving the integrity of the samples while 
in transit by ensuring that the samples are packed with ice for the return trip to 
the laboratory. A source of ice must be located well in advance of sampling. 
Keeping ice stored at the airport is the best alternative. Once the grab samples 
are taken it is advisable to cool the samples immediately to 40C. After sampling, 
the sample containers will be packed in the cooler and surrounded with ice which 
is sealed in zip lock bags. The ice must be sealed in the bags to reduce the risk 
of leakage, damage and contamination to the samples. The chemical and 
physical integrity of the samples is dependent on the use of ice during 
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storage and shipment. Dry ice should not be used as it may freeze the 
samples. 

Sample Shipment 

The samples are to be sent by overnight delivery service to the laboratory. The 
airport will be provided with a completed United Parcel Service (UPS) label, 
however it will be the responsibility of sampling personnel to become familiar with 
the UPS schedule. It is important to know when and where pick-ups are 
available. Arrangements need to be made prior to the sampling event. Local 
information can be obtained by calling 1-800-742-5877. 

The filled and correctly labeled sample containers must be repacked into the 
cooler used to ship the sample containers to the airport. The sample container. 
lids should be tightened and sealed with tape to prevent lids from loosening in 
transit. The glass sample containers will be protected by a layer of bubble wrap. 
The spaces remaining in the cooler after all the samples and ice have been 
packed should be filled with bubble wrap or similar shipping materiaL If the 
samples leak or break in transit, sampling will have to be repeated. 

Storm Water Field Data Form 

The Storm Water Field Data Form is a two part, carbon less form. The form 
should be completed once the sampling is done and the sampler has moved 
indoors. The previous storm event, sampled storm event, the pH and time of 
grab sample collection must be recorded. The white copy of the storm water 
field data form should be sent to Sarah Yount. Figure 7 has been completed as 
an example. 

The top portion of the form requests information about the outfall sampled. The 
lower portion of the form requests information about the previous storm event 
and the sampled storm event. Local weather services or weather stations can 
be called for rainfall information. 

Chain of Custody Form 

The chain of custody is the only form that the laboratory will receive, it is 
important that the COC is filed out correctly and completely. Figure 8 has been 
completed as an example. 

DO NOT COMPLETE THE LABORATORY COC THAT WAS SENT WITH THE 
SAMPLING CONTAINERS - COMPLETE ONLY THE ENVIRONMENTAL 
COMPLINACE OPTIONS FORMS. 

The top left hand portion of the COC requests basic airport information. The 
right hand side of the form requests basic information about the storm and the 
destination of the samples. Recording the UPS tracking number is important. 
The bottom portion will be signed by the sampler before relinquishing the 
samples to the shipper. The completed top white copy of the form should be 
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sealed in a zip-lock bag and placed inside the cooler. When the cooler arrives at 
the laboratory, the sample custodian will sign the COC upon receipt. The 
shipper does not need to sign the COC. 

The yellow copy should be sent with the Storm Water Field Data Form to 
Environmental Compliance Options at the address below. 

The samplers notify Environmental Compliance Options that sampling has been 
accomplished by calling 541-745-7233. 

f. Examples of all forms to be used in the AAAEiARDF Group Monitoring 
Program are included in Appendix A and Appendix B. These forms have been 
specifically developed for use by the AAAE/ARDF samplers and Inspectors. The 
forms lead the observer or Inspector through the appropriate monitoring process 
and provide a means of documenting the required monitoring information. The 
forms contain all the information required for storm water monitoring as 
established in the General Permit Section B 1-15. 

i. Authorized and unauthorized non-storm water discharge visual 
observations are documented on the Non-Storm Water Visual Observation 
Form, included as 
Figure 1. 

ii. Storm water sampling information is recorded on two forms the Storm 
Water Field Data Form and the Chain of Custody form, these forms are 
included as Figures 7 and 8 respectively. The sampling analysis data are 
sent directly to the AAAE/ARDF Group Leader. The data are reviewed and· 
input onto a standard data table format that contains all the General Permit 
required information. An example of the data table completed is included as 
Table 11. 

iii. The ACSCE observations and evaluations are recorded on a series of 
forms explained above. The potential pollutant source or industrial activity 
inspection is recorded on the Industrial Activity Area Observation Form, 
Figure 3. The BMP inspections and evaluation is recorded on the BMP 
Evaluation and Observation Form, Figure 4. The ACSCE summary decisions 
and information is recorded on the ACSCE Report Summary Form, Figure 5. 
Once the ACSCE is complete and the Inspector has determined that the 
airport is in compliance with the General Permit and the airport SWPPP the 
ACSCE Certification Statement, Figure 6, is completed and signed. 

iv. The annual report submitted to the Regional Boards will be compiled 
from all the completed monitoring forms. All the wet season visual 
observations, the non-storm water observations, and the ACSCE inspections 
will be compiled along with a completed copy of the State annual report form 
to represent the annual report for the airport. All required General Permit 
annual report information and documentation will be represented by the 
compilation of the above listed forms. The annual report forms are Figures 1-
6 and are included in Appendix B of this GMP. 
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v. The wet season visual observations will be recorded on the Storm Water 
Visual Observation Form, included as Figure 2. 

5. Annual Group Evaluation Report (AGER) 

a. The AGER will be compiled by the AAAE/ARDF Group Leaders. All of the 
AGER elements will be submitted in a single report to the State Board by the 
August 1 deadline, as required by the General Permit. 

i. Analytical Data Summary. All the analytical data is compiled into 
summary tables at the close of the wet season. The data is then reviewed 
and evaluated. The data is compared to previous years of sampling data, 
EPA Bench mark values, and other accepted water quality limits. The 
data summary tables are submitted to all nine Regional Boards as part of 
the AAAE/ARDF annual reports by the July 1 deadline each year. The full 
data comparison and analysis is submitted in the Annual Group 
Evaluation Report to the State Board by the August 1 deadline each year. 
An example of the summary data table is included as Table 11. 

ii. Visual Observation Summary. The visual observations will be reviewed 
by the airport personnel responsible for completion of the ACSCE and the 
AAAAE/ARDF Group Leaders. The visual observations will be review, 
evaluated and summarized in the AGER. The summary will be in the form 
of a table that compiles all of the wet season visual observations from 
each airport. An evaluation of the visual observation summary table will 
be conducted and included in the AGER. 

iii. Corrective Action Summary. The corrective actions implemented by 
the airports will be documented on both the Non-Storm Water Visual 
Observation Form and the ACSCE Report Summary Form. Both of these 
forms will be submitted as part of the annual report to the Regional 
Boards. The Group Leader inspection documentation will also include 
any Group Leader inspection corrective actions recommended. The 
Group Leaders will review the documentation as it is submitted and 
compile a summary of the corrective action implemented. The summary 
will be included in the AGER. 

iv. GMP Effectiveness Evaluation. Documentation of all inspeetions, 
observations and sampling activities provide the data needed to analyze 
the effectiveness of the GMP and the monitoring group BMPs. A 
comparison of visual observation records provides a means of measuring 
improvements in the visual water quality, and thus the effectiveness of the 
implemented storm water management controls. The analytical data is 
also evaluated. A comparison of the analytical data from wet season to 
wet season provides an indication of the quality of control measures being 
implemented. The completed ACSCE forms provide written 
documentation of the effectiveness of the monitoring plan and the 
implemented SWPPP controls. As outlined by the General Permit the 
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monitoring results are reported to the Regional and the State Water 
Boards, July 1 and August 1, each year. 

The Group Leader inspections to be completed at the scheduled airports 
each year will be a significant tool for evaluating the effectiveness of the 
GMP and the airport specific BMPs. The Group Leader inspections 
provide written documentation of the effectiveness of the monitoring plan 
and the implemented SWPPP controls. The Group Leader inspections 
procedures are described in detail below. 

The effectiveness of the group monitoring plan over the past 5 years is 
self evident. The AAAEIARDF airports have been provided with 
complete, accurate and technically correct information for compliance 
guidance. The AAAE/ARDF group participants have completed the 
sampling, monitoring and SWPPP requirements. The participating 
airports rely on AAAE/ARDF and Environmental Compliance Options for 
an interpretation of the regulations and methods for compliance. 
AAAE/ARDF and Environmental Compliance Options via the group 
monitoring program have been able to instigate and maintain General 
Permit compliance for each group member for the previous five years. 

The Group Leaders review the sampling parameters each year to ensure 
that there is no need to change the list of storm water analysis 
parameters. 

v. Evaluation of Performance. The evaluation of overall performance of 
the participants is conducted by a review of the submitted visual 
observation information, the ACSCE documentation, the analytical data, 
and the results of the Group Leader Inspections. All of the above 
documentation is submitted to the Group Leader for evaluation and 
compilation in the annual reports and the AGER. The AGER will include a 
narrative discussion of the group airports overall compliance based on the 
evaluation of the monitoring materials submitted . 

. The Group Leader thoroughly reviews all visual observation records and 
the ACSCE documentation to monitor airport compliance. AAAE/ARDF 
airports have had excellent compliance records with each airport 
completing the monitoring requirements. 

12/12/97 

vi. GMP Revisions. An evaluation of the annual reports, the AGER and 
the Group Leader airport inspections will help determine if there is a need 
for GMP or GMP BMP modifications. GMP modifications will be made if 
improvements to the monitoring plan or procedures are needed. The 
GMP will also be modified if there is a change in group participation. 

Group BMPs will be modified, if warranted, by the evaluation of the 
sampling results, storm water visual observations, and authorized non
storm water visual observations. 
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Revisions to the monitoring plan that affect the group participants will be 
handled by notification of the change by written communication. 
Extensive or complicated changes will be followed up with a mailed 
guideline and verbal communication if necessary. Changes will be 
implemented by the airports as quickly as possible and certainly by any 
deadlines established. The established communication system is very 
effective and will continue to be used throughout the following years of 
General Permit compliance. 

b. The GMP instructions require that copies of the Group Leader inspection 
documentation is attached to the AGER. The inspection documentation is 
reviewed in the following section of the GMP. All relevant documentation and a 
summary of the observations and inspections will be included in the AGER 
submitted to the State Board. 

c. The airport ACSCE documentation and the results of the Group Leader 
inspections will be used to make the following determinations: 

i. Participants BMP Status. All the ACSCE documentation and all of the 
Group Leader documentation will be reviewed to summarize the AAAEIARDF 
airport's BMP status. The summarized information will be included in the 
AGER in a table format. 

ii. Alternate BMP Identification. Any airports that have implemented 
alternative BMPs will be identified through the Group Leader inspection 
process. Any airports identified as having implemented alternative BMPs will 
be listed in the AGER. 

iii. Alternative BMP Description. A brief description and discussion of the 
effectiveness of the any alternative BMPs identified in the Group Leader 
inspection process will be provided in the AGER. This information will be 
recorded on the forms completed during the Group Leader inspections, and 
the forms will also be submitted in the AGER. 

6. Group Leader Inspections 

a. AAAE/ARDF Group Leaders have developed a schedule for Group Leader 
inspections. The inspections will be conducted during the ACSCE when 
possible. The inspection schedule is included as Table 12. 

b. The AAAEIARDF Group Leader inspections will be conducted by 
Environmental Compliance Options or qualified individuals trained by the Group 
Leaders. The inspections will be conducted according to the Table 12 schedule. 
All 94 Airports in the group will be inspected twice over the 5 year permit term. 
The inspections will be completed to evaluate airport compliance with the GMP 
and the General Permit. The inspections will also be used to recommend BMPs, 
if necessary, to achieve compliance with the GMP, the airport SWPPP or the 
General Permit. The inspection process will include the evaluations summarized 
below. All evaluations conducted will be documented on forms designed to 
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collect all the Group Leader inspection General Permit required information. The 
forms are discussed below. 

i. Compliance Activity Review. The Inspector will review all storm water 
visual observation records and non-storm water visual observations records 
for the 12 month period prior to inspection. The Inspector will verify that the 
observations have been completed, are documented properly, whether there 
is any recorded observation of pollution in the discharges, and the corrective 
actions taken. The review of the compliance material will be documented on 
the Observation Activity Record Review Form, this form is included as Figure 
9. 

ii. Airport Visual Inspection. The Inspector will first review the airport visual 
observation records and the SWPPP document, and then proceed with the 
site inspection. The site inspection will include an evaluation of all industrial 
activity areas, or potential pollutant sources, and the BMPs implemented in 
these areas. The Inspector will visually inspect each area recording, the 
condition of the area, whether the appropriate BMPs are in place and 
functioning, and whether there is any evidence of pollutants entering the 
storm system. All of the above observations will be recorded for each 
potential pollutant source. The observations and evaluations will be 
documented on the Visual Inspection Form, Included as Figure 10. Each 
form allows for the observation of only two areas. A series of Visual 
Inspection Forms will be completed for the visual evaluation portion of the 
Group Leader inspections. 

An inspection of any airport authorized non-storm water discharges will be 
conducted as well. The Inspector will observe for implementation of 
appropriate BMPs as well as any evidence of pollution entering the system 
via the authorized non-storm water discharge. The authorized non-storm 
water discharge observations will be documented on the Authorized Non
Storm Water Form, included as Figure 12. 

iii. Airport SWPPP Review. The first objective of the Inspector will be to 
review the airport SWPPP. The review of the SWPPP will provide the 
Inspector with the information needed to. conduct a thorough airport 
evaluation. The SWPPP review conducted will include an evaluation of 
whether the plan is current and up to date, contains all the information 
required in the General Permit, includes a complete facility site map, and 
includes the August 1, 1997 SWPPP review. The Inspector will also 
determine whether all the potential pollutant sources and management 
practices are recorded in the SWPPP. The SWPPP review will be used to 
make an initial determination as to whether any new BMPs should be 
recommended or whether the airport implements any alternative BMPs. All 
the information reviewed and evaluated will be recorded on the SWPPP 
Review Form, included as Figure 11. 

iv. BMP Recommendation. The Inspector will recommend additional BMPs 
based on the results of the SWPPP review, visual observation records 
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review, and the airport visual evaluation. Any BMP recommendations will be 
provided verbally at the time of the inspection, and documented on the 
inspections forms. The recommended BMPs will also be summarized in the 
AGER submitted to the State Board. 

Any GMP revisions needed will be made by the Group Leaders responsible 
for compiling the plan. The revisions are conveyed to the airports, the airport 
managers will be responsible for the implementation of the revisions at the 
airport. 

v. Identification of Alternative BMPs. The Inspector will record and evaluate 
any alternative BMPs that are identified during the Group Leader inspections. 
The alternative BMP information resulting from the site evaluation and the 
SWPPP review will be documented on the Alternative BMP Form, included as 
Figure 13. 

c. The Group Leaders inspection forms and checklists are discussed above and 
are included in the Appendix B of this GMP, Figures 9-13. These forms will be 
submitted as part of the AGER for the airports inspected during that compliance 
year. The forms will also be used to summarize and evaluate the information 
requested by the Group Monitoring Plan Instructions. 

7. Other Group Leader Responsibilities and Activities 

a. The Group Leaders are listed above at 1.b. The AAAE/ARDF Environmental 
Office is the main group leader. AAAE/ARDF is a national trade association with 
sufficient resources to develop and manage the California Group Program. The 
AAAE/ARDF Environmental office is capable of managing and implementing the 
state wide storm water program. AAAE/ARDF has successfully managed and 
implemented the previous five year storm water program. 

The Group Leader, Sarah Yount of Environmental Compliance Options (ECO), is 
also well qualified for development and implementation of the California Storm 
Water Group Monitoring Program. Sarah Yount has been working with 
transportation facilities and storm water compliance six years. She has worked 
directly with AAAE/ARDF and other transportation companies on California storm 
water compliance for five years. Sarah was responsible for developing the first 
permit term compliance program for AAAE/ARDF and other transportation 
groups. 

b. AAAE/ARDF has provided and will continue to provide considerable training 
and support to the airports in the monitoring group. The training includes 
multiple training manuals, a sampling training video tape, and training seminars. 
Written communications containing updated information are sent regularly and 
Environmental Compliance Options provides continual assistance by telephone 
to any airport with monitoring, documentation, sampling or compliance questions. 

The training support and documentation provided to the airport group members 
includes, a complete and detailed monitoring and sampling manual, training 
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seminars held prior to the start of the wet season, a non-storm water guidance 
manual The Non-Storm Water Discharge Screening and Detection Manual, A 
complete and detailed SWPPP workbook and document, a BMP manual, and a 
yearly compliance calendars that highlights compliance efforts required each 
month. 

This fall the storm water compliance training meeting will be day long session 
covering the ACSCE requirements and forms, storm water visual observation 
and forms, the non-storm water visual observations and forms, storm water 
sampling, and the requirements and forms involved in the Group Leader 
inspections. An overview of the purpose of the storm water program will be 
discussed. The results of previous years reporting and sampling will be 
reviewed. The forms to be completed and the documentation of observations 
are explained and reviewed extensively. 

All personnel responsible for making and recording observations are thoroughly 
trained and are prepared to comply with the storm water monitoring regulations. 

c. The Group Leaders have an active role in assisting in the completion of the 
airport's ACSCE each year. The Group Leaders relay compliarice schedules 
and send continuous fax reminders to the airport personnel responsible for 
completing the ACSCE. The Group Leaders provide ACSCE training and 
manuals. Environmental Compliance Options provides constant technical 
support and assistance to the airport personnel completing the ACSCE. 

The observations and evaluation information submitted in the annual reports is 
completed by trained airport personnel. The documentation is then submitted to 
the Group Leaders for thorough review. The Group Leaders are responsible for 
setting internal report submission deadlines. The internal deadlines are set in 
advance of the July 1 deadline so that the reports can undergo extensive review 
and the State annual report forms can be completed. Significant communication 
occurs between the Group Leaders and the airports at this time. The Group 
Leaders are responsible for final report compilation and submission to the 
Regional Boards by the July 1 deadline. 

d. The Group Leaders procedures for completing and achieving the following 
California storm water compliance objectives are discussed below. 

i. Airport Compliance Activity Review. The Group Leaders will complete the 
review, evaluation and compilation of the airport compliance documentation 
as required by the General Permit. As stated above the annual compliance 
documentation is submitted to the Group Leaders well in advance of permit 
deadlines so that reviews and evaluations of the submitted material can be 
conducted. The airports submit the information to Environmental Compliance 
Options for the review, evaluation, and compilation into the final report 
submitted to Region. 

The airports are notified of any incomplete documentation issues and then 
given assistance, from the Group Leaders, to complete the requirements. 
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ii. BMP Recommendation. New BMPs will be developed and recommended 
based on review of the visual observations, ACSCE results, and the sampling 
results. If warranted from the review of the above airport information new 
site specific BMPs will be recommended. The Group Leaders will 
responsible for any needed BMP research, and development of 
implementation procedures. 

iii. Site Specific Sampling. The sampling parameters are dictated by the 
General Permit. The parameters for airport storm water sampling analysis 
are listed in Table 9. The only variation in this list of sampling parameters 
concerns the analysis required in Table O. The parameters BOD, COD, and 
NH3 will only be analyzed for at the airports in the group that conduct deicing 
activities. It can be seen from Table 4 that only 17% of the airports in the 
group conduct deicing activities. Please see the discussion at Section 4.a. of 
this GMP, concerning the analysis of these parameters. 

The four parameters TSS, pH, specific conductance and TOC are effective 
for analysis of any potential pollutants that might be present in the storm 
water runoff from transportation facilities, with SIC code 4581. As discussed 
in Section 4.a. of this GMP the historical data from storm water sampling at 
airports has consistently shown no pollutants levels of concern. The above 
indicators tests will be effective at identifying any potential need to reevaluate 
the implemented airport BMPs. 

The selection of sampling locations at each airport is also site specific 
information. The Group Leaders are responsible for selecting the 
representative sampling location for each airport. This information will be 
provided in the AGER submission to the State. Please see the above GMP 
section, 4.c., for sampling location selection objectives and details. 

iv. Timely Compliance. The Group Leaders work closely with the airports to 
ensure that they are meeting all the objectives of the storm water program 
and GMP by the deadlines. AAAE/AROF Fax communication system allows 
for constant reminders and assistance with program compliance deadline. 
Initial written communications outlining form submittal deadlines go out in 
February of each permit compliance year. Storm Water Alerts and Updates 
are sent to all airports in the group throughout the monitoring year. Written 
communications are continually sent until all airports understand permit 
obligations and have submitted the required compliance information. 

AAAE/AROF has had an excellent compliance record to date and will 
continue to make sure all the GMP participants conduct the observations, 
inspections, and evaluations as required by the General Permit. 

v. Implementation of Additional BMPs. Group Leaders will follow up with all 
airports for which BMP recommendations have been made. Recommended 
BMP implementation will be verified two ways. 1) The airport ACSCE 
documentation will show whether the BMP has been implemented. 2) When 
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the second Group Leader inspection is conducted at the airports, the 
Inspector will complete visual observations to verify that any recommended 
BMPs have been implemented. 

vi. Evaluate Alternative BMPs. The identifications and evaluation of 
alternative BMPs will be conducted during each airport Group Leader 
inspection. As explained above, in detail, the Group Leader Inspector will 
review and document any alternative BMPs encountered during the airport 
inspection. . 

vii. Identify Non-compliance. The Group Leaders will identify any airports 
that are having problems with storm water compliance prior to the occurrence 
of any non-compliance. Any airports that are identified as having compliance 
difficulties will be provided with extra assistance and support to avoid any 
instances of General Permit non-compliance. 

Actual non-compliance is not tolerated by the lead organization. Any lack of 
compliance or incomplete submission is immediately addressed by 
AAAEiARDF or Environmental Compliance Options by telephone 
communications. Any airport missing a deadline by two or more weeks is 
invoiced according to the new AAAE/ARDF late fee schedule. 
Communication, assistance, and fee invoicing continues until the airport is in 
compliance and up to date with all submissions. 
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APPENDIX A 
Tables 1 -12 
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AAAE/ARDF CALIFORNIA AIRPORT GROUP .. \ IMdLE 1 

Name of Airport Address Region 

Arcata-Eureka Airport 1106 Second Street, Eureka 1 
Murray Field, Humboldt County 1106 Second Street, Eureka 1 
Sonoma County Airport 2200 Airport Blvd., Santa Rosa 1 
Ukiah Municipal Airport 1411 S. State Street, Ukiah 1 
Buchanan Field Airport 510 Sally Ride Drive, Concord I 2 
Half Moon Bay Airport Route 1, P. O. Box 46, Half Moon Bay 2 
Hayward Air Terminal 20301 Skywest Drive, Hayward 2 
Livermore Municipal Airport '636 Terminal Circle, Livermore 2 
Marin County AirportlGnoss Field 351A Airport Road, Novato 2 
Nar.>a County Airport 2030 Airport Road, Napa 2 
Palo Alto Airport 1925 Embarcadero Road, Palo Alto 2 
Petaluma Municipal Airport 601 Sky Ranch Drive, Petaluma 2 
Reid-Hillview Airport 2500 Cunningham Avenue, San Jose 2 
San Carlos Airport 620 Airport Drive, San Carlos 2 
San Jose International Airport 1661 Airport Boulevard, San Jose 2 
Hollister Municipal Airport 90 Skylane Drive, Suite 101. Hollister J 3 
Monterey Peninsula AilJlort District Olmsted Road & Highway 68,Monterey 3 
Salinas Municipal Airport 30 Mortensen Avenue, Salinas 3 
San Luis Obispo County Airport 903-5 Airport Drive, San Luis Obispo 3 
Santa Maria Public Airport 3217 Terminal Drive, Santa Maria 3 
South County Airport 13030 Murphy Avenue, San Martin 3 
Brackett Airport 1615 McKinley Avenue, La Verne 4 
Burbank-Glendale-Pasadena Airport .' 2627 Hollywood Way, Burbank 4 
Camarillo Airport 295 Durley Avenue, Camarillo 4 
Compton Airport 901 West Alondra Blvd., Compton 4 
EI Monte Airport 4233 Santa Anita Avenue, EI Monte 4 
Hawthorne Municipal Airport 12101 S. Crenshaw Blvd., Hawthorne 4 
Long Beach Airport 4100 Donald Douglas Drive, Long Beach 4 
Oxnard Airport 2889 W. 5th Street, Oxnard 4 
Santa Paula Airport 8th St. at Santa Maria St., Santa Paula 4 
Torrance Municipal Airport 3115 Airport Drive, Torrance 4 
Whiteman Airport 12653 Osborne Street, Pacoima 4 I 

Auburn Municipal Airport New Airport Road, Auburn 5 I 
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AAAE/ARDF CALIFORNIA AIRPORT GROUP . I IndLE 1 

Name of Airport Address Region 

Imperial County Airport 1099-A Airport Drive, Imperial 7 
Needles Airport P.O. Box 784, Highway95, Needles 7 
Palm Springs Regional Airport 3400 E. Tahquitz Canyon Way, Palm S(!rings 7 
Thermal Airport 56-850 Tyler Street, Thermal 7 
Twentynine Palms Airport Star Route 2, Box 688, Twentynine Palms I 7 
Big Bear City Airport P.O. Box 755, 501 W. Valley Blvd.,Big Bear City 8 
Cable Airport Inc. 1749 West 13th Street, Upland 8 
Chino Airport 7000 Merrill Avenue, Box 1, Chino 8 
Chiriaco Summit Airport 3499 10th Street, Riverside 8 
Corona Municipal Airport . 815 West 6th Street, Corona 8 . 
Desert Center Airport 3499 10th Street, Riverside 8 
Flabob Airport 4130 Mennes St., Riverside 8 
Fullerton Municipal Airport 4011 West Commonwealth Ave.,Fulierton 8 
Hemet Ryan Airport 36890 Walden Weaver Rd., Hemet , 

8 
Redlands Municipal Airport 1745 Sessums Drive, Redlands 8 
Rialto Municipal/Art Scholl Mem. Airport 150 So. Palm, Rialto 8 
Riverside Municipal Air~ort 6951 Flight Road, Riverside 8 
Brown Field Airport 1424 Continental Street, San Diego 9 
Fallbrook Community Air Park, Inc. 2141 S. Mission Road, Fallbrook 9 
French Valley Airport 37552 Winchester Rd., Murrieta 9 
Gillespie Field 1960 Joe Crosson Drive, EI Cajon 9 
McClellan-Palomar Airport 2198 Palomar Airport Road, Carlsbad 9 
Montgomery Field 3750 John J. Montgomery Dr., San Di~go 9 . 

Ramona Airport Montecito Road, Ramona 9 
Healdsburg Municipal Airport 401, Grove St., Healdsburg New Facility 
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AAAE/ARDF CALIFORNIA AIRPORT GROUP 
, , 

'l"dLE 1 

Name of Airport Address Region 

Benton Airport 2600 Gold Street, Redding 5 
Byron Airport '3000 Armstrong Road, BJlron 5 
Calaveras County Airport 3600 Carol Kennedy Drive, San Andreas 5 
Columbia Airport 10723 Airport Road, Columbia 5 
Colusa County Airport Highway 20, P.O. Box 175, Colusa I 5 
Geor~etown Airport ' Dry Diggins Road, Georgetown 5 
Lincoln Municipal Airport Flightline Drive, Lincoln 5 
Madera Municipal Airport 4020 Aviation Drive, Madera 5 
Minter Field Airport District 17879 First Street, Bakersfield 5 
Modesto City-County Airport 617 Airport Way, Modesto , 5 
Nevada County Airpark Airport 12818 Lorna Rica Drive, Grass Valley 5 
Nut Tree Airport 301 County Airport Road, Vacaville 5 
Orland-Haigh Field Road·P at Road 200, Orland 5 
Paradise Skypark 4405 Airport Rd., Paradise 5 
Pine Mountain Lake Airport 20960 ·Elderberry Way, Groveland 5 
Placerville Airport 3501 Airport Road, Placerville 5 
Redding Municipal Airport 6751 Woodrum Circle, Redding 5 
Stockton Metropolitan Airport 5000 South Airport Way, Room #202, Stockton 5 
Turlock Municipal Airport 13099 N. Newport Road, Ballico 5 
Visalia Municipal Airport 9501 Airport Drive, Visalia 5 
Watts-Woodland Aviation Hwv. 16 and Rd. 94B, Woodland 5 
Willows-Glenn County Air~ort State Route 162@ Interstate 5 5 
Yolo County Airport 625 Court St. Rm. 203, Woodland 5 
Yuba County Airport 1482 Sky Harbor Drive, Ste. A, Marysville 5 
Apple Valley Airport 21600 Corwin Road, Apple Valley 6 
Barstow-Daggett Airport 39500 National Trails, Box 3, Daggett 6 
General William J. Fox Field Airport 4555 West Avenue "G", Lancaster 6 
Mojave Airport 1434 Flightline, Bldg. #58, Mojave 6 
Truckee Tahoe Airport 10356 Truckee Tahoe Airport Rd., Truckee 6 I 

Banning Municipal Airport 200 S. Hathaway P.O .. Box 998, Banning 7 
Blythe Airport 17710 Hobson Way, Blythe 7 
Borrego Valley Airport Palm Canyon Road, Borrego Springs 7 
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AAAE/Ar<DF Group Status .. , . .:lOla 2 

WDID# Airport Name Contact Person City, State, Zip Phone Fax 
1812S000357 Arcata Eureka Airport Ray 8eeninga Eureka CA 95501 707-839-5401 707-839-3596 
1812S000356 Murray Field Ray 8eeninga Eureka CA 95501 707-839-5401 707 -839-3596 
1849S000836 Sonoma County Airport David Andrews Santa Rosa CA 95403 707-524-7243 707-542-5303 
1823S007118 Ukiah Muni Airport Don Bua . Ukiah CA 95482 707-463-6293 707-463-6204 i 

207S002608 Buchanan Field Brian Horne Concord CA 94520 510-646-5722 510-646-5731 
241S002339 Half Moon Bay Airport Gary Petersen Half Moon Bay CA 94016 415-573-3700 415-593-3762 
201S001978 Ha~ard Air Terminal Leander Hauri Hayward CA 94541 51 0-293-5461 510-783-4556 
201S001628 Livermore Muni Aimort . Gene Maestas Livermore CA 94550 510-373-5280 510-373-5135 
2B21S000647 Marin County Airport Jimmy Stanfill Novato CA 94945 415-897-1754 415-897-1264 . i 
228S001853 Napa County Airport Leonard Peterson Napa CA 94558 707-253-4300 707-253-4330 
243S006211 Palo Alto Airport Larry Feldman Palo Alto CA 94303 408-929-1060 408-929-8617 
249S002311 Petaluma Muni Airport W.G. Graham Petaluma CA 94954 707-778-4404 707-778-4405 
243S006210 Reid-Hillview Airport 

. 
Barbie Hill San Jose CA 95148 408-929-1060 408-929-8617 

241S001997 San Carlos Airport Mark Larson San Carlos CA 94070 415-573-3700 415-593-3762 I 

243S006572 San Jose International Airport . Noel Ameele San Jose'CA 95110 408-277-5366 408-277-3191 
335S004716 Hollister Muni Airport Allen Ritter Hollister CA 95023 408-637-7996 408-636-4310 I 

327S003323 Monterey Peninsula Airport Vince Huth Monterey CA 93940 408-648-7005 408-372-8298 
327S004751 Salinas Muni Airport Jim Chappell Salinas CA 93905 .408-758-7214 408-759-2518 
340S002529 San Luis Obispo Airport P. Gimer I J. Hulsey San Luis Obispo CA 93401 805-781-5205 808:-781-5985 
342S002545 Santa Maria Airport Ray Heath Santa Maria CA 93455 805-922-1726 805-922-0677 
343S006209 South County Airport June CrambliUD. Flynn San Martin CA 95046 408-683-4741 408-929-8617 : 

4819S004229 8rackett Field Henry Kras La Verne CA 91750 909-593-1395 909-593-5224 
4B19S003674 Burbank-Glendale-Pasadena Arpt Victor Globa 8urbank CA 91505 818-840-9456 818-840-0651 I 

4A56S002775 Camarillo Airport John Dodd Camarillo CA 93010 805~388-4200 805-388-4366 
4B19S004228 Compton Airport Henry Kras La Verne, CA 91750 909-593-1395 909-593-5224 
4B19S004227 EI Monte Airport Henry Kras La Verne, CA 91750 909-593-1395 909-593-5224 
4B19S002294 Hawthorne Muni Airport Charles Herbertson Hawthorne CA 310-970-7033 310-970-7075 
4B19S004985 Long Beach Airport Nancy Trent Long Beach CA 90803 562-570-2633 582-570-2601 
4A56S002776 Oxnard Airport John Dodd Camarillo CA 93010 805-388-4200 805-388-4366 
4A56S001102 Santa Paula Airport Roger Harvey Santa Paula CA 93060 805-933-1155 805-933-3865 
4819S005498 Torrance Muni Airport Mike Blyleven Torrance CA 90505 310-618-2861 310-784-7930 
4819S004226 Whiteman Airport Henry Kras Pacoima CA 91331 909-593-1395 909-593-5224 
5831S002840 Auburn Muni Airport Paul Ogden Auburn CA 95603 916-823-4211 916-885-5508 
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AAAE/ARDF Group Status 
.\ 

lable 2 

WOlD # Airport Name Contact Person . City, State, Zip Phone Fax 
5A45S002365 Benton Air~ort Rod Dinger Redding CA 96001 916-224-4321 916-224-4318 I 

5B07S002606 . Byron Airport Brian Horne Concord CA 94520 510-646-5722 510-646-5731 
5B05S000894 Calaveras Airport Doug Farr San Andreas, CA 95247 209-736-2103 209-736-2402 
5B55S001890 Columbia Airport Mark Bautista Columbia CA 95310 209-533-5685 209-533-5657 
5A06S001560 Colusa County Airport Harry Krug Colusa CA 95932 916-458-0580 916-458-5000 
5A09S001185 Georgetown Airport Janet Atwood Placerville CA 95667 916-622-0459 916-626-0387 . 
5A31S006497 Lincoln Airport James McLeod Lincoln CA 95648 916-645-8576 916-645-6152 
5B20S002618 Madera Municipal Sam Scheider Madera CA 93637 209-661-5490 209-674-7165 
5C15S002689 Minter Field Airport Kirk Nelson Bakersfield CA 93312 805-393-0402 805-393-3049 
5B50S001456 Modesto City-County Airport Howard Cook . Modesto CA 95353 209-577-5318 209-576-1985 
5A29S001722 Nevada County Airpark Airport Harold Wolfe Nevada City CA 95959-6100 916-273-3374 916-274-1003 
5A48S000962 Nut Tree Airport John Swizer Vacaville, CA 95688 707-446-0322 707-451-8529 
5A11S001573 Orland-Haigh Field Air~ort Gloria Weems Willows CA 95988 916-934-6530 916-934-6533 
5A04S010256 Paradise Skypark John H. Franklin Paradise, CA 95969 916-877-8052 916-877-0402 
5C54S001891 Pine Mountain Lake Ai~ort Mark Bautista Columbia,' CA 95310 209-533-5685 209-533-5657 
5A09S001215 Placerville Airport Janet Atwood Placerville CA 95667 916-622-0459 916-626-0387 
5A45S002363 Redding Muni Airport Doyle Ruff Redding CA 96001 916-224-4321 916-224-4318 
5B39S000174 Stockton Metropolitan Airport Michael Brooks Stockton CA 95206 209-468-4700 209-468-4730 
5C54S002344 Visalia Municipal Airport Mario Cifuentez Visalia CA 93277 , 209-738-3201 209-738-3581 
5B24S001982 Turlock Muni Airport Ottis Mercer Turlock CA 95380 209-668-5560 209-668-5107 
5A57S002427 Watts-Woodland Eric Gravink Woodland CA 95695 800442-1333 . 916-662-3035 
5A 11 SOO1601 Willows-Glen County Airport Gloria Weems Willows CA 95988 916-934-6530 916-934-6533 
5A57S000032 Yolo County Airport Keith Ott Woodland CA 95695 916-666-8129 916-666-8112 
5A58S001682 Yuba County Airport Tom Hart Marysville CA 95901 916-741-6463 916-742-7835 
6B36S005142 Apple Valley Airport Terry Stover Apple Valley, CA 92327 . 760-247-5470 760-240-1350 
6B366005140 Barstow-Daggett Airport Eddie Loera Daggett, CA 92327 760-254-2511 760-254-3317 
6B19S004244 General William J Fox Field Richard Stonehouse Lancaster CA 93536 909-593-1395 909-593-5224 
6B15S002831 Mojave Airport I East Kern Bob Houghton Mojave CA 93502 805-824-2433 805-824-2914 
6A296002871 Truckee Tahoe Airport Mary Cathern Tennent Truckee CA 96160 916-587-4119 916-587-2984 
7336001581 Banning Munl Airport Paul Toor Banning CA 92220 909-922-3130 909-922-3128 
733S006134 Blythe Airport Ruben Castillo Riversi~e CA 92501 760-921-7812 760-922-0278 
7376004571 Borrego Valley Airport Jack Miller EI Cajon CA 92020 619-596-3900 619-258-2501 

, .... 7136002770 Imperial County~irp()L ____ Q~",i~ Tharp ___ Illlperial CA 92251 760-337-6888 760-339-4372 
------
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AAAE/ARDF Group 8tatus 
. , 

I able 2 

WDID#' Airport Name Contact Person City, State, Zip Phone Fax 
7368005141 Needles Airport Eddie Loera Daggett, CA 92327 619-254-2422 760-254-3317 
7338001282 Palm 8prings Regional Airport Tracy Lincoln Palm 8prings CA 92262 619-323-8161 619-322-4308 
7118002903 Thermal Airport Tom Turner Riverside CA 92501 909-275-6738 909-275-6721 
7368005139 Twenty-Nine Palms Airport Eddie Lorea Daggett, CA 92327 619-254-2422 760-254-3317 
8368000049 Big Bear City Airport Dick Lightner Big Bear City CA 92314 909-585-3219 909-585-2900 
8368001965 Cable Airport Inc. Charles Barnett Upland CA 91706 909-982-6021 909-920-3608 
8368Q04096 Chino Airport James Jenkins Chino CA 91710 714-597-3910 909-597-0274 
8338006137 Chiriaco 8ummit Airport Keith Downs Riverside CA 92501 909-275-6738 909-275-6721 
8338001303 Corona Muni Airport Brian Raber Corona CA 91720 909-736-2289 909-735-6955 
8338006136 Desert Center Airport Keith Downs Riverside CA 92501 909-275-6738 909-275-6721 
8338002955 Flabob Airport Mike Bogen Riverside CA 92509 909-683-2309 909-680-0639 
8308004058 Fullerton Muni Airport Roland Elder Fullerton CA 92633 714-738-6323 not available 
8338006135 Hemet Ryan Airport Keith Downs Riverside CA 92501 909-275-6738 909-275-6721 
836S001707 Redlands Muni Airport Peter Laaninen Redlands CA 92373 909-798-7655 909· 798-7670 
83680D3361 Rialto Muni Airport/Art 8choll Mem. Richard 8canlan Rialto CA 92376 909·820-2622 909·820-2598 
8338001040 Riverside Muni Airport John 8abatello Riverside CA 92504 909·351·6113 909·359·3570 
9378003024 Brown Field Bob Philley San Diego CA 92173 619·690·8355 619·424·0458 
9378003512 Fallbrook Airport Larry Lushanko Fallbrook CA 92028 619·723·3506 619-723·3506 
9338006139 French Valley Airport Keith Downs Riverside CA 92501 ·909·275·6738 909-275-6721 
9378004569 Gillespie Field Jack Miller EI Cajon CA 92020 619-596·3900 619-258·2501 
9378004570 McClellan-Palomar Airport Jack Miller Carlsbad CA 92008 619·596·3902 619·257·2501 
9378004117 Montgomery Field Bill Dalby 8an Diego CA 92123 619-573·1441 619·279·0536 
937S004568 Ramona Airport Jack Miller EI Cajon CA 92020 619·788·6172 619-788-1727 

__ NE3Y' Facili!Y_ Heald~~urg M!llljcipal Airp()rt Kurt Hahn He~ldsbu,"-g!gA L. .. 70I:~31·330(t 707·431·7283 
-~---- -- -- -- ------ --
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AAAE/ARDF Group Status .. , ,able 3 

Region Name of Airport SIC Code Airport Size % Imperviousness # of Drainage Areas 
(Acres) 

1 . Arcata-Eureka Airport 4581 740 15 4 
1 Murray Field, Humboldt County 4581 126 15 3 
1 Sonoma County Airport 4581 925 25 4 
1 Ukiah Municipal Airport . 4581 160 39 3 
2 Buchanan Field Airport 4581 494 36 3 
2 Half Moon Bay Airport 4581 290 20 1 
2 Hayward Air Terminal 4581 521 45 1 
2 Livermore Municipal Airport 4581 466 20 6 
2 Marin County AirportlGnoss Field 4581 92 20 3 , 
2 Napa County Airport 4581 800 13 1 
2 Palo Alto Airport 4581 102 52 1 
2 Petaluma Municipal Airport 4581 220 16 10 
2 Reid-Hillview Airport 4581 179 60 2 

'2 San Carlos Airport 4581 90 75 2 
2 San Jose International Airport 4581 1000 50 15 
2 South County Airport 4581 . 179 12 . 2 
3 Hollister Municipal Airport 4581 343 10 1 
3 .. Monterey Peninsula Airport District 4581 494 40 5 
3 Salinas Munici,,-al Airport 4581 605 55 4 
3 San Luis Obispo County Airport 4581 316 22 4 
3 Santa Maria Public Airport 4581 55 99 5 
4 Brackett Airport 4581 257 30 3 
4 Burbank-Glendale-Pasadena Airport 4581 410 \ 75 3 
4 Camarillo Airport 4581 659 25 3 
4 Compton Airport 4581 77 10 1 
4 EI Monte Airport 4581 103 15 7 
4 Hawthorne MuniclQal Airport 4581 80 88 3 
4 Long Beach Airport 4581 1160 20 1 
4 Oxnard Airport 4581 216 40 1 
4 Santa Paula Air,:>ort 4581 23 80 4 
4 Torrance Municipal Airport 4581 360 30 9 
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AAAE/AKDF Group Status .. , . dble 3 

Region Name of Airport - SIC Code Airport Size % Imperviousness # of D'rainage Areas 
(Acres) 

5 Auburn Municipal Airport 4581 125 72 5 
5 Benton Airport 4581 67 49 4 
5 Byron Airport 4581 1,300 15 1 
5 Calaveras County Airport 4581 86 11 4 
5 Columbia Airport 4581 368 30 1 
5 Colusa County Airport 4581 81 40 14 
5 Georgetown Airport 4581 145 6 4 
5 Lincoln Municipal Airport 4581 659 6 3 
5 Madera Municipal Airport 4581 28 80 1 
5 Minter Field Airport District 4581 1230 51 4 
5 Modesto City-County Airport 4581 450 4 
5 Nevada County Airpark Airport 4581 117 65 4 
5 Nut Tree Airport 4581 268 45 2 
5 Orland-Haigh Field 4581 390 53 3 
5 Paradise Skypark 4581 35 18 1 
5 Pine Mountain Lake Airport 4581 52 40 5 
5 Placerville Air~ort 4581 215 10 10 
5 Redding Munic~al Airport 4581 1279 15 2 
5 Stockton Metropolitan Airport 4581 1551 30 2 
5 Turlock Municipal Airport 4581 57 45 1 
5 Visalia Municipal Airport 4581 722 47 4 
5 Whiteman Airport 4581 184 10 4 
5 Willows-Glenn County Ai[~ort 4581 254 20 8 
5 Woodland Aviation 4581 90 10 3 
5 Yolo County AilJ)ort 4581 424 10 3 
5 Yuba County Airport 4581 933 7 9 
6 Apple Valley Airport 4581 439 10 2 
6 Barstow-Daggett Airport 4581 1087 30 2 
6 Fox Field Airport 4581 1145 70 4 
6 Mojave Airport 4581 2885 16 10 
6 Truckee Tahoe Airport 4581 917 12 3 
7 Banning Municipal Airport 4581 127 31 4 

---
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AAAE/ARDF Group Status 
.. , 

lable 3 

Region Name of Airport SIC Code Airport Size % Imperviousness' # of Drainage Areas 
(Acres) 

7 Blythe Airport 4581 3898 4 6 
7 Borrego Valley Airport 4581 154 50 1 
7 Imperial County Airport 4581 38 '18 1 
7 Needles Airport 4581 790 15 2 
7 Palm Springs Regional Airport 4581 884 36 I 1 
7 . Thermal Airport 4581 2363 2 0 
7 Twentynine Palms Airport 4581 480 15 6 
8 Big Bear City Airport 4581 115 60 3 
8 Cable Airport Inc. 4581 108 85 5 
8 Chino Airport 4581 1014 26 1 
8 Chiriaco Summit Airport 4581 570 2· 2 
8 Corona Municipal Airport 4581 . 96 45 5 
8 Desert Center Airport 4581 1129 2. 4 
8 Flabob Airport 4581 2 
8 Fullerton Municipal Airport 4581 84 77 1 
8 Hemet Ryan Airport 4581 928 12 1 
8 Redlands Municipal Airport 4581 148 30 2 
8 Rialto Municipal/Art Scholl Mem. Air. 4581 650 15' . 6 
8 Riverside Municipal Airport 4581 447 25 1 
9 Brown Field Airport 4581 900 10 1 
9 Fallbrook Community Air Park, Inc. 4581 290 5 3 
9 French Valley Airport 4581 265 18 5 
9 Gillespie Field 4581 742 50 2 
9 McClellan-Palomar Airport 4581 225 50 6 
9 Montgomery Field 4581 450 15 6 
9 . Ramona Airport 4581 342 50 2 

new facility Healdsburg Municpal Airport 4581 40 .25 7 . 

... .... 1 .. ,..1,...., 
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" 
INDUSTRIAL ACTIVITIES PERFORMED AT EACH AIRPORT I I ..... SLE4 

NAME OF AIRPORT' Fueling Aircraft Aircraft Vehicle Material Airline Crop Car OTHER ACTIVITIES I 

Maintenance Washing Maintenance Storage Activities Dusting Rental 

I 

Apple Valley Airport Yes Yes Yes Yes 
Arcata-Eureka Airport Yes Yes Yes Yes yes u.s. Coast Guard I 

Auburn Municipal Airport Yes Yes Yes Yes Wash rack 

Banning Airport Yes Yes Yes Yes I 

Barstow-Daggett Airport Yes Yes Yes Yes Wash tack available in 1994 

Benton Airport Yes Yes Yes Yes 
Big Bear City Airport Yes Yes Yes Yes 
Blythe Airport Yes Yes Vehicle washing, painting 

Borrego Valley Airport Yes Yes 
Brackett Airport Yes Yes Yes Yes Yes Helicopter maintenance 

Brown Field Airport Yes Yes , Yes Mobile Refueling 

Buchanan Field Air~ort Yes Yes Yes Yes Yes Herbicide Application 

Burbank-Glendale-Pasadena Apt. Yes Yes Yes Yes Yes Yes 
Byron Airport Yes Yes Yes 'Yes Herbicide Application 

Cable Airport Inc. Yes· Yes Yes Yes Non commercial ramps and hangers 

Calave'ras County Airport Yes Yes Yes 
Camarillo Airport Yes Yes Yes Yes I 

Chino Airport Yes Yes Yes Aircraft storage I 

Chiriaco Summit Air()ort Yes . Aircraft landing & takeoff I wrecking yard , 

Columbia Airport Yes Yes Yes Yes, . Yes Pesticide App.l Hazardous Waste Storage I 

Colusa County Airport Yes Yes Yes Yes Yes I 

Compton Airport Yes Yes Yes Yes' 
Corona Municipal Airport ' Yes Yes Yes Yes Aircraft paint shop 
Desert Center Airport - Yes Aircraft landing, takeoff and storage 
EI Monte Airport Yes Yes Yes Yes 
Fallbrook Community Air Park Yes Yes Yes Yes Yes 
Flabob Airport Yes Yes Yes Yes Yes FIt. Schl.,plastlc mold Injectlon,contractors 
Fox Field Airport Yes Yes Yes Flight school 
French Valley Airport Yes Yes Yes Yes Fuel Farml Fuel Trucks 
Fullerton Municipal Airport Yes Yes Yes Yes Flight training, Nondestructive testing . 
Georgetown Airport Yes Yes Yes 

1 ?/1 ?/~7 
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" 
INDUS I RIAL AC.TIVITIES PERFORMED AT EACH AIRPORT' 1.,cLE4 

NAME OF AIRPORT Fueling Aircraft Aircraft Vehicle Material Airline Crop OTHER ACTIVITIES 
Maintenance Washing Maintenance Storage Activities Dusting 

Gillespie Field Yes Yes Yes Yes Painting, FBO under construction 
Half Moon Bay Airport Yes Yes Yes Yes 
Hawthorne Municipal Airport Yes Yes Yes Yes Wash rack to sewer i 

Hayward Air Terminal Yes Yes Yes Yes I Herbicide AppllcationslWash rack 
Healdsburg Municipal Airport Yes Yes Yes Aircraft Painting 
Hemet Ryan Airport Yes Yes Yes Yes 
Hollister Municipal Airport Yes Yes Yes Yes Yes 
Imperial County Airport Yes Yes Yes Yes Yes Dry freight loading and unloading 

Lincoln Municipal Airport Yes Yes Yes ! 

Liverm.ore Municipal Airport Yes Yes Yes Yes Yes 
Long aeach Airport Yes Yes Yes Yes Yes I 

Madera Municipal Airport Yes Yes Yes Yes 
Marin County Airport\Gnoss Fld Yes Yes Yes Yes 
MCClellan-Palomar Airport Yes Yes Yes . Yes 
Minter Field Airport District Yes Yes Yes Yes Yes Herbicide/Pesticide/Shingle Waste Storage 
Modesto City-County Airport Yes Yes Yes Yes Yes I 

Mojave Airport Yes Yes Yes Yes I 

Monterey Peninsula Airport Dist. Yes Yes Yes Yes Yes WoodworklngNehlcle Painting 
Montgomery Field Yes Yes Yes Yes Flight school, parking 
Murray Field Yes Yes Yes 
Napa County Airport Yes. Yes i 

Needles Airport Yes Yes Yes 
Nevada County Airpark Airport Yes Yes Yes Yes CA Dept. of Forestry chemical storage 
Nut Tree Airport Yes Yes Yes Fuel StoragelWaste Oil/Herbicide Spraying 
Orland-Haigh Field Yes Yes Yes Yes Agr. By-products Drying, Agr. chemicals I 
Oxnard Airport Yes Yes ' Yes Yes Yes Yes Helecopter malntanence and' storage (2) 

Palm Springs Regional Airport Ye$ Yes Yes Yes Yes Yes 
Palo Alto Airport Yes Yes Yes Yes Fuel FarmlWaste 011 Storage/Herb.App. 
Paradise Skypark Airport Yes Yes Yes Yes 
Petaluma Municipal Airport Yes Yes Yes Yes No deicing/Aircraft main!. Shops(2) 
Pine Mountain Lake Airport Yes Yes Yes Hazardous Waste Storage/ Pesticides App .. 
Placerville Airport Yes Yes Yes Painting, Used 011 recovery site 
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'. 
INDU& I rdAL ACTIVITIES PERFORMED AT EACH AIRPORT- .\ .dLE4 

NAME OF AIRPORT Fueling Aircraft Aircraft Vehicle Material Airline Crop OTHER ACTIVITIES 
Maintenance Washing Maintenance Storage Activities Dusting 

Ramona Airport Yes Yes Yes 
Redding Municipal Airport Yes Yes Yes Yes Yes 
Redlands Municipal Airport Yes Yes . Yes 
Reid-Hillview Airport Yes Yes Yes Yes Yes 
Rialto MunilArt Scholl Mem Apt. Yes Yes Yes Yes r 

Riverside Municipal Airport Yes Yes Yes Yes aircraft painting 
Salinas Municipal Airport Yes Yes Yes Yes Yes Yes Wash rack 
San Carlos Airport Yes Yes Yes Yes 
San Jose International airport Yes Yes Yes Yes Yes Yes Yes CFR Statlon20,Cargo,Deicing, Waste disp. 
San Luis Obispo County Airport Yes Yes Yes Yes Yes 
Santa Maria Public Airport Yes Yes Yes Yes Yes Yes Restaurant,Strlpplng and Painting 
Santa Paula Airport Yes Yes Yes 
Sonoma County Airport Yes Yes . Yes Yes Deicing 
South County Airport Yes Yes Yes Yes , 

Stockton Metropolitan Airport Yes Yes Yes Yes .Yes Rental Car Washing/Recycle all Center 
Thermal Airport Yes Yes Yes Aircraft Storage 
Torrance Municipal Airport Yes Yes Yes Yes Yes 
Truckee Tahoe Airport Yes Yes Yes Yes Aircraft assembly and storage 
Turlock Municipal Airport Yes Yes Yes 
Twentynine Palms Airport Yes Yes Yes 
Ukiah Municipal'Airport Yes . Yes Yes Yes Yes CA Dept Forestry fire retartdant loading 
Visalia Municipal Airport Yes Yes Yes Yes 
Whiteman Airport Yes Yes Yes 
Willows-Glenn County Airport Yes Yes Yes Yes Yes Concrete Manuf.lAgriculture Operations 
Woodland Aviation Yes Yes Yes 
Yolo County Airport Yes Yes Yes Yes Yes Aircraft Storage/Herbicide Farming . 

Yuba County Airport Yes Yes Yes Yes I 
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'0 

SIGNIFICANT MATERIALS STORED AT EACH AIRPORT 00\ o. ,...dLE 5 

NAME OF AIRPORT Solvents Scrap Petroleum Plating Pesticides Hazardo",s Paints Deicing OTHER ACTIVITIES 
Metal Products Products Wastes Fluids 

Apple ValleyAirport Yes Yes Yes Yes Yes 
Arcata-Eureka Airport Yes Yes Yes 
Auburn Municipal Airport Yes Yes 
Banning Airport Yes 
Barstow-Daggett Airport Yes Yes Yes Yes Yes Yes I 

Benton Airport Yes Yes Yes Yes Waste Oil 
Big Bear City Airport Yes 
Blythe Airport Yes Yes Yes 
Borrego Valley Airport Yes Yes Yes Yes 
Brackett Airport Yes Yes 
Brown Field Airport Yes Yes Yes Yes 
Buchanan Field Airport Yes 
Burbank-Glendale-Pasadena Airport Yes Yes Yes Yes 
Byron Airport Yes Yes Yes Yes Yes 
Cable Airport Inc. Yes Yes 
Calaveras County Airport Yes Yes Yes 
Camarillo Airport Yes Yes Yes 
Chino Airport Yes Yes Yes Yes Yes Yes 
Chiriaco Summit Airport Yes Yes 
Columbia Airport Yes Yes Yes Hazardous waste is crankcase oil. 
Colusa County Airport Yes Aviation Fuel--Iow lead 100 & 80 oct. 
Compton Airport Yes Yes 
Corona Municipal Airport Yes 
Desert Center Airport 
EI Monte Airport Yes 
Fallbrook Community Air Park, Inc. Yes Yes 
Flabob Airport Yes 
Fox Field Airport Yes 
French Valley Airport Yes Yes Yes 
Fullerton Municipal Airport Yes Yes Yes Yes 
Georgetown Airport Yes 
GillesF>ie Fi~ld~_ 

'------ ,- Yes Lessees responsible for. leased parcels 
------ -- - ------
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'. 
SIGNIFILiANT MATERIALS STORED AT EACH AIRPORT " 'I. ,.JLE 5 

NAME OF AIRPORT Solvents Scrap Petroleum Plating Pesticides Hazardous Paints Deicing OTHER ACTIVITIES 
Metal Products Products Wastes Fluids 

Half Moon Bay Airport Yes Yes Aviation Fuel & Aircraft Waste Oil 
Hawthorne Municipal Airport Yes 
Hayward Air Terminal Yes Yes Yes 
Healdsburg Municipal Airport Yes Yes 
Hemet Ryan Airport . Yes Yes I 

Hesp~ria Airport Yes 
Hollister Municipal Airport Yes 
Imj:>erial County Airport Yes Yes Yes 
Lincoln Municipal Airport Yes Group Permit I 

Livermore Municipal Airport Yes Yes Used Oil 
Long Beach Airport Yes 
Madera Municipal Airport Yes Yes Fertilizer, Herbicides 
Marill County AirportlGnoss Field Yes Yes Yes Yes Yes 
McClellan-Palomar Airport Yes I 

Minter Field Airport District Yes - yes 
Modesto City-County Airport Yes Yes Yes Yes 
Mojave Airport Yes Yes 
Monterey Peninsula Airport District Yes Inert construction ; 

Montgomery Field Yes Yes Yes , 

Murray Field Airport, Humboldt Co. Yes Yes Yes 
Napa County Airport Yes Yes Yes Yes Waste Oil 
Needles Airport Yes Yes 
Nevada County Airpark Airport Yes " 

Nut Tree Airport Yes Yes Yes 
Orland-Haigh Field Yes Yes Fruit & vegetable byproducts,brined olives 
Oxnard Airport Yes Yes Yes 
Palm Springs Regional Airport Yes Yes Yes 
Palo Alto Airp_ort Yes Yes Yes Yes Yes Herbicides 
Paradise Skypark Yes 
Petaluma Municipal Airport Yes 
Pine Mountain Airport Yes Yes Yes Hazardous waste is crankcase 
Placerville Airport Yes Yes Yes 
Ramona Airport Yes Yes Yes Yes 
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'. 
SIGNlh""ANT MATERIALS STORED AT EACH AIRPORT . .\ 1.",dLE 5 

NAME OF AIRPORT Solvents Scrap Petr()leum Plating Pesticides Hazardous Paints Deicing OTHER ACTIVITIES 
Metal Products Products Wastes Fluids 

Redding Municipal Airport Yes Yes Yes Water Methanol 
Redlands Municipal Airport Yes Yes Yes 
Reid-Hillview Airport Yes Yes . Yes Yes Yes Herbicides 
Rialto Municipal/Art Scholl Mem Airp. Yes Yes I 
Riverside Municipal Airport Yes Yes Yes Yes I I 

Salinas Municipal Airport Yes Yes Yes Yes I 
San Carlos Airport Yes Yes Aviation Fuels & Aircraft Waste oil I 

San Jose International Airport Yes Yes Yes Yes Yes I 

San Luis Obispo Count Airport Yes 
Santa Maria Public Airport Yes Yes Yes Yes 
Santa Paula Airport Yes Yes Yes 
Sonoma County Airport Yes Yes Yes Yes. Yes Yes Herbicides 
South County Airport Yes Yes Yes Yes Yes Herbicides 
Stockon Metropolitan Airport Yes Yes Yes 
Thermal Airport Yes Yes Yes 
Torrance Municipal Airport Yes Yes 
Truckee Tahoe Airport Yes Yes Yes Yes 
Turlock Municipal Airport Yes 
Twentynine Palms Airport Yes Yes Yes 
Ukiah Municipal Airport Yes 
Visalia Municipal Airport Yes Yes Yes 
Whiteman Airport Yes 
Willows-Glenn County Airport Yes Yes Precast Concrete Products 
Woodland Aviation Yes 
Yolo Airport Yes Yes 
Yuba County Airport Yes Yes Yes Yes Yes 
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" 
MATEK ...... L MANAGEMENT PRACTICES EMPLOYED AT EACH AIRPORl ."dlE 6 

NAME OF AIRPORT Overhead Oeslg. Recycling OlllWater Secondary Berms Drip Good Prevent Absorbants Training Other 
Coverage Areas Separator Containment Pans Hskpng Main!. , 

Apple Valley Airport Yes Yes Yes Yes Yes Yes Yes Yes 011 reclam.,noor drains Into separate contamination area 

Arcata-Eureka Airport Yes Yes Yes 

Auburn Municipal Airport Ves Ves Ves Ves Ves Ves Ves Ves Ves Ves Ves Contained Wash Area 

Banning Airport 

BarstOW-Daggett Airport Yes Yes Yes Yes Yes Yes I 

Benton Airport Yes Yes Yes Yes Yes Yes Yes Yes 

Big Bear City Airport Yes Ves Yes Ves Yes Ves Ves Spill mats 

Blythe Airport Yes Yes Yes Yes Yes -
Borrego Valley Airport Yes Fire extlngulsher,truck hoses 

Brackett Airport Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Brown Field Airport Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Vacuum cleaners available for spills, 

Buchanan Field Airport Yes Yes Yes Yes Yes Yes Yes Yes Overfill protection, 100% was reclamation 

Burbank-Glendale-Pasadena Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Byron Airport Yes Yes Yes Yes Yes Overfill protection 

Cable Airport Inc. Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Calaveras County Airport Yes Yes Yes Yes Yes' 

Camarillo Airport Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Chino Airport Yes Yes Yes Fluid long term storage 

Chiriaco Summit Airport Yes I 

Columbia Airport Ves Yes Ves Yes : 

Colusa County Airport Yes Yes Yes Yes Yes Yes Yes Yes Yes Pre-washing, gradual pavement slope 

Compton Airport Yes Yes Ves Yes Yes Yes Yes Yes 

Corona Municipal Airport Yes Yes Yes Yes Yes Yes Yes Yes Biodegradable soap,splll mats I 

Desert Center Airport 
, 

EI Monte Airport Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Fallbrook Comm. Air Park Yes Yes Yes ' Yes Yes Wash water used for Irrigation 

Flabob Airport Yes Waste 011 placed In approved disposal tank 

Fox Field Airport Yes Yes Yes Yes Yes Yes Leak detection 

French Valley Airport Yes Yes Yes Yes Yes Yes Yes Yes Wash rack containment, spill retention 

Fullerton Municipal Alr!,ort Yes Yes Yes Yes Yes Yes Yes Yes 

Georgetown Airport Yes Yes Yes Yes Yes Yes 

Gillespie Field Yes Yes Yes ~s Yes .. Flre-extlngulshers 
--- --- -_. 
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MATEklAL MANAGEMENT PRACTICES EMPLOYED AT EACH AIRPORl II"'IoLE6 

NAME OF AIRPORT Overhead Deslg. Recycling OlllWater Secondary Berms Drip Good Prevent Absorbants Training Other 
Coverage Areas Separator Containment Pans Hskpng Main!. 

Half Moon Bay Airport Yes Yes Yes Yes Yes Yes Yes Yes Biodegradable soap 

Hawthorne Muni Airport Yes Yes Yes Yes Yes Yes Yes Yes Yes Obi waste 011 tanklfuelleak monitoringlwash rack to sewer 

Hayward Air Terminal Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Biodegradable soap, waste oil drums 

Healdsburg Municipal Airport 

Hemet Ryan Airport Yes Yes Yes Yes Yes Yes Yes Ramp drains to underground storage 

Hollister Municipal Airport Yes Yes Yes Yes Yes Yes Yes Sloped wash rack to sewer, spill monitor 

Imperial County Airport Yes Yes Yes Yes Yes Yes Yes Yes Spill buckets 

Lincoln Municipal Airport Yes Yes Yes Yes Yes Yes Leakage monitoring 

Livermore Municipal Airport Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Overfill protection, used oil containment 

Long Beach Airport Yes Yes Yes Yes Yes Vapor recovery,Overfill protection 

Madera Municipal Airport Yes Yes Yes Yes Yes Yes Spill recovery,contract oil removal,grease traps,auto sh'utoff 

Marin Cnty'Apt.lGnoss Fld Yes Yes Yes Yes Yes Yes Yes Yes Evaporation pond, overfill protection,drain covers 

MCClellan-Palomar Airport Yes Yes Yes Yes Yes Yes Yes 

Minter Field Airport District Yes Yes Yes Yes Cover Cleaning Operation Areas 

Modesto City-County Apt. Yes Yes Yes Yes Yes Yes Yes Yes Overfiow protection, noor alarm 

Mojave Airport Yes Yes Yes Yes Yes Yes Yes Yes Automatic shutoff, containment basin,sloped surface 

Monterey Peninsula Airport Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Overfill protection, auto wash recycled 

Montgomery Field Yes Yes Yes Yes Yes Yes Yes Yes Biodeg. soap,vendor removes waste oils and solvents 

Murray Field Airport Yes Yes Yes 

Napa County Airport Yes Yes Yes Overfill protection 

Needles Airport Yes Yes Yes Yes Yes Yes 

Nevada Cnty Airpark Apt. Yes Yes Yes Yes Yes Yes Biodegradable cleaners 

Nut Tree Airport Yes Yes Yes Yes Yes Yes Yes 24 Hour Alarm 

Orland-I-:Ialgh Field Apt. Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Daily Inspections 

Oxnard Airport Yes Yes Yes Yes Yes Yes Yes Used rags,waste oil,oil fillers,batteries&solvents removed 

Palm Springs Regional Apt. Yes Yes Yes Yes Yes Yes Yes Yes Overfiow&leak protection, infiltration basins,drain covers 

Palo Alto Airport Yes Yes Yes Yes Yes Yes Yes Yes Yes Biodegradable soap,drain covers, grease removal 

Paradise Skypark Yes Yes Yes Yes Yes 

Petaluma Municipal Airport Yes Yes Yes Yes Yes , Yes Yes Yes Yes overfill protection, fill protection 

Pine Mountain Lake Airport Yes Yes Yes Yes Yes Yes No deicing 

Placerville Airport Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Annual UST Testing, Vapor recovery 

Ramona Airport Yes Yes Yes Yes 55 gal. drums, leakage monitoring system 

Redding Municipal Airport Yes Yes Yes Yes Yes Yes Yes Daily fuel inspection by F.D. 
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MA TEkll'\L MANAGEMENT PRACTICES EMPLOYED AT EACH AIRPORl IMoLE6 

NAME OF AIRPORT Overhead Deslg. Recycling OlllWater Secondary Berms Drip Good Prevent Absorbants Training Other 
Coverage Areas Separator Containment Pans Hskpng Malnt. 

Redlands Municipal Airport Yes Yes Yes Yes Yes Yes Yes Auto shut off pump 

Reld-Hlllvlew.Airport Yes Yes Yes Yes Yes Yes Yes Yes Blodeg. soap,draln covers,sump,wipe before washing 

Rialto Municipal/Art Scholl Yes Yes Yes Yes Yes Yes grease traps,spill mats 

Riverside Municipal Airport Yes Yes Ves Yes Ves Yes 

Salinas Municipal Airport Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes I None 

San Carlos Airport Yes Yes Yes Yes Yes Yes . Yes Yes Auto fuel shut-off, sumps,blodegradable soap 

San Jose Int. Airport Yes Yes Ves Yes Yes Yes Yes Yes Yes Yes Ves Test CFR vehicles, spill covers for Inlets 

San Luis Obispo Cnty Apt. Yes Yes Yes Yes Yes Yes Yes Yes Magnetic mats, response team, biodegradable soap 

Santa Maria Public Airport Yes Yes Yes Yes Yes Yes Yes Yes Yes Storm drains plugged In wash area, grease traps 

Santa Paula Airport Yes Yes Yes Yes 

Sonoma Couhty Airport Yes Yes Yes Ves Yes Yes Yes Yes Yes Yes Dally patrol,deicing nuids placed in sewer 

South County Airport Yes Yes· Ves Yes Yes Yes Yes Yes Closed dralns,recover vapor,blodeg. soap,fuel shutoff 

Stockon Metropolitan Apt. Yes Yes Yes Yes Yes Yes Yes Yes Yes Spill mats, portable dikes 

Thermal Altport Yes Yes Yes Yes Yes Yes 

Torrance Municipal Airport Yes Yes Yes Yes Ves Ves Yes Yes Yes Yes Biodegradable soaps, vapor recovery 

Truckee Tahoe Airport Yes Yes Yes Yes 

Turlock Municipal Airport Yes Yes Yes Yes Yes Yes Spill mats, Large Retention Basin· 

Twentynine Palms Airport Yes Yes Yes Yes 

Visalia Municipal Airport Yes yes Yes Yes Yes Yes Yes 

Ukiah Municipal Airport Yes Yes Ves Yes Yes Yes Yes Yes Yes Yes Sump, separate drainage systems, drain covers 

Whitemen Airport Yes Yes Yes Yes Yes Ves Yes 

Willows-Glenn County Apt. Yes Yes Yes Yes Yes Yes Yes Yes Yes Casting of concrete Indoors 

Woodland Aviation Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Leak Detection 

Yolo County Airport Yes Yes Yes Yes Yes Yes Yes 

Yuba County Airport Yes Yes Yes Yes Yes Yes Drain covers 

12/12/97 • 



Page G
-105

'. 
AAAE/ARDF Authorized Non-Storm Water Discharge Summary'Table Table 7 

Fire System Hydrant Irrigation Landscape AC 
Region Name of Airport Testing Flushing Drainage Watering Condensate Other 

I 

1 Arcata-Eureka Airll0rt Yes Yes Yes I 
i 

1 Murray Field, Humboldt County Yes Yes Sea Water I 

1 Sonoma County Airport Yes 
1 Ukiah Municipal Airport Yes Yes Yes Ground water 
2 Buchanan Field Airport Yes Yes I 

2 Half Moon Bay Airport Yes Yes Yes Yes Yes Ground water I 

2 Hayward Air Terminal Yes Ground water 
2 Livermore Municipal Airport Yes Yes Yes Yes Ground water I 

2 Marin County AirportlGnoss Field Yes Yes Yes Ground water I 

2 Napa County AirPort Yes Yes Yes Yes I 

2 Palo Alto Airport Yes Yes Yes Yes I 

2 Petaluma Municipal Airport Yes Yes Yes 
2 Reid-Hillview Airport Yes Ground water I 

2 San Carlos Airport Yes Yes Yes Yes Yes Ground water 
2 San Jose International Airport Yes Yes Yes Yes Yes Ground water 
2 south County Airport Yes Yes Yes Ground water 
3 Hollister Municipal Airport Yes Yes Yes 
3 Monterey Peninsula Airport District Yes Yes Yes Yes Ground water 
3 Salinas Munici~al Airport Yes Yes Yes 
3 San Luis Obispo Coun!y_ Airport Yes Yes Ground water 
3 Santa Maria Public Airport 
4 Brackett Airport Yes 
4 Burbank-Glendale-Pasadena Airport Yes Yes Yes Yes Yes 
4 Camarillo Airport Yes Yes Yes Yes Ground water 
4 Compton Airport Yes 
4 EI Monte Airport Yes Ground water 
4 Hawthorne Municipal Airport Yes Yes 
4 Long Beach Air~ort None 
4 Oxnard Airport Yes Yes Yes Ground water 
4 Santa Paula Aimort 
4 Torrance Municipal Airport Yes Yes Yes 
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'. 
AAAE/ArtDF Authorized Non-Storm Water Discharge Summary 'Table I able 7 

Fire System Hydrant Irrigation Landscape AC 
Region Name of Airport Testing Flushing Drainage WatC)!ring Condensate Other 

5 Auburn Municipal Airport Yes Yes 
5 Benton Airport Yes Ground water 
5 Byron Airport Yes Yes I 

5 Calaveras County Airport 
5 Columbia Airport Yes 
5 Colusa County Airport Yes Ground water 
5 Georgetown Airport None 
5 Lincoln. Municipal Airport 
5 Madera Municipal Airport 
5. Minter Field Airport District Yes Yes Yes Yes 
5 Modesto City-County Airport Yes Yes Yes Yes Yes 
5 Nevada County Airpark Airport Yes Yes Yes , 

5 Nut Tree Airport Yes Yes 
5 Orland-Haigh Field Yes I 
5 Paradise Skypark I 

5 Pine Mountain Lake Airport .. 

5 Placerville Airport None i 

5 Redding Municipal Airport Yes Yes Yes Yes Ground water 
5 Stockton Metropolitan Airport Yes Yes Yes Yes 
5 Turlock Municipal Airport None I 

5 Visa Ilia Yes Yes Yes Yes 
5 Whiteman Airport Yes 
5 Willows-Glenn County Airport Yes Yes 
5 Woodland Aviation Yes 
5 Yolo County Airport Yes 
5 Yuba County Airport Yes Yes 
6 Apple Valley Airport None 
6 Barstow-Daggett Airport Yes Yes 
6 Fox Field Airport Yes 
6 Mojave Airport None 
6 Truckee Tahoe Airport Yes Yes Yes 
7 Banning Municipal Airport 
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" 
AAAE/At<DF Authorized Non-Storm Water Discharge Summary 'Table lable 7 

Fire System Hydrant Irrigation Landscape AC 
Region, Name of Airport Testing Flushing Drainage Watering Condensate Other 

7 Blythe Airport Yes ' Yes Yes Yes 
7 Borrego Valley Airport None 
7 Imperial County Airport I None I 

7 Needles Airport Yes Yes I 

7 Palm Springs Regional Airport I 
7 Thermal Airport None 
7 Twentynine Palms Airport Yes , 

8 Big BeCir City Airport Yes i 

8 Cable Airport Inc. Yes 
8 Chino Airport Yes, Yes Yes 
8 Chiriaco Summit Airport None 
8 Corona Municipal Airport Yes , 

8 Desert Center Airport None 
8 Flabob Airport Yes 
8 Fullerton Municipal Airport 
8 Hemet Ryan Airport 
8 Redlands Municipal Airport 
8 Rialto Municipal/Art Scholl Mem. Air. ' Yes Yes Well flushing 
8 Riverside Municipal Airport Yes 
9 Brown Field Airport Yes 
9 , Fallbrook Community Air Park, Inc. 
9 French Valley AI~ort Yes 
9 Gillespie Field Yes Ground water 
9 McClellan-Palomar Airport Yes Yes 
9 Montgomery Field Yes 
9 Ramona Airport None 

New Healdsburg Municipal 
~--- -------.:. - ----- -------- ------- --_ .. _-
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Best Management Summary Table Table 8 

Potential 
Pollutant Potential 

Activity Source Pollutants Best Management Practices 
Aircraft & 
Vehicle Fuel storage and 
Fueling transfer Jet A Fuel SPCC Plans 

Aircraft fueling Avgas Employee training 
Vehicle fueling Automobile" Fuel Spill control Kits 
Tanks leaks Absorbent materials and booms 

Absorbent maps 
- -

Drain cover mats 
Overfill protection 
Leak detection 
Containment barriers for spills 
Tank secondary containment 
Daily I routine inspections 
Fuel transfer self contained 
Spill containment on trucks 
Inventory monitoring 
Shut - off valves 
Fueling area swept and kept clean 
Cement fueling pad 

Aircraft 
Maintenance Fluid changes Hydraulic oil Maintenance conducted indoors 

Battery storage Waste oil Maintenance conducted under cover 
Material storage Antifreeze Maintenance conducted in designated area 
Painting Solvents Drip pans required 
Leaks Fuels Routine good housekeeping 

Paint Inspections of maintenance areas 
Lubricants Wastes stored indoors and removed by contractor 
Detergents Wastes recycled off site 
Oil filters Spill kits 

.- Employee training 
Drains stenciled 
Materials stored indoors 
Oil water separator in drains 
Batteries recycled 
Tarps 

Ramp and 
Apron Area 
Activity_ Fuel transfer Avgas Employee training 

Leaking vehicles 
and aircraft Jet A Fuel Drain cover mats 
Aircraft parking Leaked fluids Drain stenciling 

Ramp sweeping 
Spill kits on fuel trucks 
Spill response team 
Absorbents, mats, booms 
Drip pans required 
SPCC plans 
Ramp Inspections 

12112197 



Page G-109

Best Management Summary Table Table 8 

Potential 
Pollutant Potential 

Activity Source Pollutants Best Management Practices 
Aircraft & 
Vehicle 
Washing Aircraft washing Oil and grease Contained wash pads 

Vehicle washing Fuels Wash water discharges to sanitary 
Metals Designated washing area 
Detergents Biodegradable soap 

- - Wash pads bermed and sloped, runoff to sanitary 
Degreasers sewer 

Concrete washing pad - runoff to sanitary sewer 
Employee training· 

Material Used material I 
Storage chemical storage Waste oil Secondary containment 

New material I 
chemical storage Solvents Materials stored indoors 

Antifreeze Materials stored in bermed area 
Paint Frequent monitoring I Inspection of storage areas 
Oil filters Employee training 
Lubricants Proper labeling 
Fuels Materials stored undercover 

Spill plans 
Absorbents, mats, booms 
Storage areas kept clean 
Limited quantities of materials stored 
Vendors remove waste materials 
Waste materials recycled 
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Table 9 
AAAEiARDF Monitoring Group 
Parameters and Test Methods 

Parameter Method. 

Total Organic Carbon EPA 415.1 

'" -
Total Suspended Solids EPA 160.2 

Specific Conductance STD M 907A 

pH pH field meter 

Chemical Oxygen EPA 410.1 
Demand 

Biochemical Oxygen EPA 405.1 
Demand 

Ammonia EPA 350.2 . 

Reporting Units Laboratory Detection 
Limits 

milligrams per liter 0.10 mgtl 
(mgtl) 

mgll 6 mgtl 

micro ohms per 1 umhostcm 
centimeter 
(umhostcm) 

pH units 1.0 pH units 

mgtl 5.0 mg/J 

mgtl 2.0 mgtl 

mgtl 0.10 mg/I 
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AAAE/Ar<DF Group Sampling Schedule .. \ 
I dole 10 

Region Name of Airport 1997/1998 19.98/1999 199912000 2000/2001 2001/2002. 

1 Arcata-Eureka Airll0rt X X 
1 Murray Field, Humboldt County X X 
1 . Sonoma County Airport X X 
1 Ukiah Municipal Airport X X 
2 Buchanan Field Airport X X 
2 Half Moon Bay Airport X X 
2 Hayward Air Terminal X X 
2 Livermore Municipal Airport X X 
2 Marin Coun!y Airport/Gnoss Field X X 
2 Napa County Airfl0rt X X 
2 Palo Alto Airport X X 
2 Petaluma Municipal Airport X X 
2 Reid-Hillview Airport X X 
2 San Carlos Airport X X 
2 San Jose International Airport X X 
2 South County Airport X X 
3 Hollister Municipal Airport X X 
3 Monterey Peninsula Airport District X X 
3 Salinas Munici~al Airport X X 
3 San Luis Obispo County Airport X X 
3 Santa Maria Public Air~ort X X 
4 Brackett Airfl0rt X X 
4 Burbank-Glendale-Pasadena Airport X X 
4 Camarillo Airport X X 
4 Compton Airport X X 
4 EI Monte Airport X X 
4 Hawthorne MuniCipal Airport X X 
4 Long Beach Airport X X 
4 Oxnard Airport X X 
4 Santa Paula Air~ort ·X X 
4 Torrance Municipal Airport X X 
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AAAE/Ar<DF Group Sampling Schedule .. \ 
I dole 10 

Region Name of Airport 1997/1998 1998/1999 1999/2000 2000/2001 2001/2002 

5 Auburn Municipal Airport X X 
5 Benton Airport X X' 
5 Byron Airport X X 
5 Calaveras County Airport X X 
5 Columbia Airport X ·X 
5 Colusa County Airport X X , 

5 Georgetown Airport X X 
5 Lincoln Munici~al Air~ort X X I 

5 Madera Munici~al Airport X X. I 

5 Minter Field Air(lort District 'X X 
5 Modesto City-County_ Airport X X 
5 Nevada County Airpark Airport X X 
5 Nut Tree AilJlort X X 
5 Orland-Haigh Field X X 
5 Paradise S~ypark X X 
5 Pine Mountain Lake Airport X X 
5 Placerville Airport X X 
5 Redding Municipal Airport X X 
5 Stockton Metropolitan Airport X X 
5 Turlock Municipal Airport X X 
5 Visallia X X 
5 Whiteman Airport X X 
5 Willows-Glenn County Airport X X 
5 Woodland Aviation X X 
5 Yolo County Airport X X 
5 Yuba County Airport X .x 
6 Apple Vall~y.Airport X X 
6 Barstow-Daggett Airport X X 
6 Fox Field Airport X .. X 
6 Mojave Airport X X 
6 Truckee Tahoe Airport X X 
7 Banning Municipal Airport X X 

--------- L-__ . ___ --- '--- -
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AAAE/n,<OF Group Sampling Schedule .. , , .. ole 10 

Region Name of Airport 1997/1998 1998/1999 1999/2000 2000/2001 2001/2002 

7 Blythe Airport X X 
7 Borrego Valley Airport X X 
7 Imperial County Airport X X 
7 Needles Airport X X i 

7 Palm Springs Regional Airport X X , 

7 Thermal Airport X X 
7 Twentynine Palms Airport X X 
8 Big Bear City Airport X X 
8 Cable Airport Inc. X X 
8 Chino Airport X X 
8 Chiriaco Summit Airport X X 
8 Corona Municipal Airport X X 
8 Desert Center Airport X X 
8 Flabob Airport X X 
8 Fullerton Municipal Airport X X 
8 Hemet Ryan Airport X X 
8 Redlands Municipal Airport X X 
8 Rialto Municipal/Art Scholl Mem. Air.'· 
8 Riverside Municipal Airport X X I 

9 Brown Field Airport X X I 
I 

9 Fallbrook Community. Air Park, Inc. X X 
9 French Valley Airport X X 
9 Gillespie Field X X 
9 McClellan-Palomar Airport X X 
9 Montgomery Field X X 
9 Ramona Airport •• X X 

New Healdsburg Municipal X X 
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Table 11 

Los 8anos Community Airport 

Grab sample collected: 
Sampler and Collection site( s): 

Parameter Results 
1st sample 
Outfall #01 

-

pH 8.S 

TSS ND 

specific 218 
conductance umhos/cm 

oil & grease ND 

I TEPH ND 

TOX 0.025 mg/l 

Cadmium ND 

Copper 0.02 mg/l 

Nickel 0.05 mg/l 

Lead O.OOS mg/l 

~ Zinc 0.07 mg/l 

_" 1/15 runoff began 7:00"am 

WDID# 5824S001188 
1 ST SAMPLE 96/97 
1115/97 9:20 am 
Joe Sousa, outfall # 01 

Detection 
limit(lab) 

NA 

6.0 mg/l 

1.0 umhos/cm 

10.0 mg/l 

.50 mg/l 

0.010mg/l 

.010 mg/l 

1 .025 mg/l 

1.010 mg/l 

1.010 mgtl 

1.010 mgll 

ND = non detect = resulting data value is below laboratory detection limit 
mgll = milligrams per liter 
ug/l = micrograms per liter 
umhos/cm = micro ohms per centimeter 

6 
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AAAE/ARDF Group Leader Inspection Schedule 
.. \ 

Table 12 

Region Name of Airport 1997/1998 1998/1999 1999/2000 2000/2001 2001/2002 

1 Arcata-Eureka Airport X , X 
1 Murray Field. Humboldt County X X 
1 Sonoma County Airport X X 
1 Ukiah Municipal Airport X X ! 

2 Buchanan Field Airport X X 
2' Half Moon Bay Airport X X I , 

2 Hayward Air Terminal X X 
2 Livermore Municipal Airport X X 
2 Marin County AirportiGnoss Field X X· 
2 Napa County Airport X X 
2 Palo Alto Airport X X 
2 PetalLima Municipal Airport X X 
2 Reid-Hillview Airport X X 
2 San Carlos Airport X X 
2 San Jose International Airport X X 
2 South County Airport . X X 
3 Hollister Municipal Airport X X 
3 Monterey Peninsula Airport District X X 
3 Salinas Municit:>al Airport X X 
3 San Luis Obispo County Airport X X 
3 Santa Maria Public Airport X X 
4 Brackett Airport X X 
4 Burbank-Glendale-Pasadena Airport X X 
4 Camarillo Airport .X X 
4 Compton Aimort X X 
4 EI Monte Airport X X 
4 Hawthorne Municipal Airport X X 
4 Long Beach Airr.>0rt X X 
4 Oxnard Airport X X 
4 Santa Paula Airport X X 
4 Torrance Municipal Airport X 'X 

12/12/97 
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AAAE/1'IhuF Group Leader Inspection Schedule , .\ 
I able 12 

Region Name of Airport 1997/1998 1998/1999 1999/2000 2000/2001 2001/2002 I 

5 Auburn Municipal Airport X X I 

5 Benton Airport X X 
5 Byron Airport X X : 

5 Calaveras County Airport X ! 

5 Columbia Airport X X I 

5 Colusa County Airport X X 
5 Georgetown Airport X X 
5 Lincoln Municipal Airport X X 
5 Madera Municipal Airport X 'X 
5 Minter Field Airport District X 
5 Modesto City-County Airport X X 
5 Nevada CountyAirpark Airport X X 
5 Nut Tree Airport X 
5 Orland-Haigh Field X X 
5 Paradise Skypark X X 
5 Pine Mountain Lake Airport , X- X 
5 Placerville Airport . X X 
5 Redding Municipal Airport X X 
5 Stockton MetropOlitan Airport X X 
5 Turlock Municipal Airport X X 
5 Visallia Municipal Airport X 
5 Whiteman Airport X X 
5 Willows-Glenn County Airport X 
5 Woodland Aviation X X 
5 Yolo County Airport X X 
5 Yuba County Airport X X 
6 Apple Valley Airport X 'X 
6 Barstow-Daggett Airport X X 
6 Fox Field Airport X X 
6 Mojave Airport X X 
6 Truckee Tahoe Airport y X 
7 Banning Municipal Airport X X 

12/12/97 
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AAAE/Ar<DF Group Leader Inspection Schedule . -\ 
"I able 12 

Region Name of Airport 1997/1998 1998/1999 1999/2000 2000/2001 2001/2002 

7 Blythe Airport X X 
7 Borrego Valley Airport X X 
7 ImJ'l.erial Count}' Ai~ort X X 
7 Needles Airport X X 
7 Palm Springs Regional Airport X X 
7 Thermal Airport X X 
7 Twentynine Palms Airport X X 
8 Big Bear City Airport X X , 

8 Cable Airport Inc. X X 
8 Chino AirJ'l.ort X X I 

8 Chiriaco Summit Airport X X 
8 Corona Munici~al Airport X X I 

8 Desert Center Airport X X 
8 Flabob Airport X X 
8 Fullerton Municipal Airport X X 
8 Hemet Ryan Airport X X 
8 Redlands Municipal Airport X X 
8 Rialto Municipal/Art Scholl Mem. Air. X X 
8 Riverside Munic~al Airport X X 
9 Brown Field Airport X X 
9 Fallbrook Community Air Park, Inc. X X 
9 French Valley Airport X X 
9 Gillespie Field X X 
9 McClellan-Palomar Airport X X 
9 Montgomery Field X X 
9 Ramona Airport X X 

New Healdsburg Municipal X X 
---------- --_ .. - --- -- -

12/12/97 
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APPENDIX 8 
Figures 1 - 13 
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Figure 1 

Figure 2 

Figure 3 

Figure 4 

Figure 5 

Figure 6 

Figure 7· 

Figure 8 

Figure 9 

Figure 10 

Figure 11 

Figure 12 

Figure 13 

List of Figures 

Non Storm Water Visual Observation Form 

Storm Water Visual Observation Forms 

Industrial Activity Area Observation Form 

BMP Evaluation and Observation Form 

ACSCE Report Summary Form 

ACSCE Certification 

Storm Water Field Data Form 

Storm Water Chain of Custody Form 

Observation Activity Record Review Form - Group Leader Inspection 

Facility Visual Inspf!)ction Form - Group Leader Inspection 

Facility SWPPP Review - Group Leader Inspection 

Authorized Non-Storm Water Inspection Form - Group Leader Inspection 

Alternative BMP Inspection Form - Group Leader Inspection 
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NEW INDUSTRIAL ACTIVITY FORM 

Date: 

Inspector(s): 

List and Describe New or Substantially Changed Industrial Activity: ____________ _ 

List BMPs to be Implemented: _______________________ _ 

List Equipment to be Designated: ______________________ _ 

List Any Containment Structures to be I"mplemented: ________________ _ 

List and Describe New or Substantially Changed Industrial Activity: ____________ _ 

List BMPs to be Implemented: _______________________ _ 

List Equipment to be Designated: ______________________ _ 

List Any Containment Structures to be Implemented: ________________ _ 
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Figure 2 
STORM WATER VISUAL OBSERVATION FORM 

Airport &WDID#: ______________________________ _ 

Outfall Identification #: ___________________________ _ 

Dme: ____________________________________________ __ 

Date Previous Storm Water Runoff: ____________________________________ _ 

Time Discharge Began: ______________ --..;.. ____________________ _ 

Time Observation Conducted: ________________________________ __ 

Inspector Name & Title: _________________________________ _ 

WATER QUALITY OBSERVATIONS 

ODOR 0 None o Musty o Sewage o Rotten Eggs 
Other, describe: _________________ --______________ __ 

COLOR 0 Clear o Red o Yellow o Brown o Green 
. other, describe: ______________________________________ _ 

CLARITY o Clear o Cloudy o Opaque o Suspended Solids 
other, describe: ___________________________________ _ 

FLOATABLES 0 None o Garbage o Sewage 
other, describe: __________________________________ _ 

. OILY SHEEN 0 Yes o No 
Other, describe: ____________________________________ _ 

_ Comments or Corrective Action: _________________ ---'-_________ _ 

.. 

If No Discharge Observation Was Conducted - Complete Information in Box 

Month No Significant Discharge Occurred: _____________________ _ 

Comments on Monthly Weather Conditions: ____________________ -----

Name: __________________________________________ _ 

Title: ________________________________________ _ 

Dme:. __________________________________ __ 

Signature: _______________________________ _ 
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Figure 1 
NON - STORM WATER VISUAL OBSERVATION FORM 

(Please circle or enter a description for each item.) 

Airport & WDID#: ________________________ _ 

Inspectors Name & Title: ___________________ _ 

Date & Time: _____ _ Outfall No.: ___________ --:-__ 

Jan. -March April- June July- Sept. Oct. - Dec. 

Time Since Last Rain: >72 hrs. <72 hrs. 

FOW DESCRIPTION: 

Flow Observed YES NO 

Odor: None Musty Sewage Rotten Eggs Sour Milk 
Ofuer __________________________________________________ __ 

Color: Clear Red Yellow Brown Green Grey 
Other: ________________________________________ __ 

Clarity: Clear Cloudy Opaque Slightly Turbid 

Floatables: None .Oily FilmGarbage Sewage 
Ofuer:, ____________ --:-_____________________________ __ 

EVIDENCE OF NON-STORM WATER DISCHARGE 

DepositS/Stains: None Oily Sediments Rust Garbage Other: ____________________________________ ~ __ __ 

Structural Condition: Normal Concrete Cracking Metal Corrosion 
Other: _________________ --"-___________________ _ 

Vegetation: None Normal Excessive Inhibited 

CORRECTIVE ACTION 

List source of flow: ______________________________ __ 

Is discharge an authorized non-storm water discharge? Yes No 

If no, list corrective action: ________ ---'-______________ __ 

Comments: 
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Figure 4 

BMP EVALUATION AND OBSERVATION FORM 

COMPLETE ONE FORM Fo.R EACH ACTIVITY AREA 

Airport Name & WDID #: ___ ---, ________________________ _ 

Dme: _____________________________________________ ___ 

Inspector(s): _________________________________________ _ 

Industrial Activity or Activity Area to be Inspected: _______________________ _ 

Is the activity identified accurately and in accordanc~ with the SWPPP ? 

o YES o NO 

If No; list changes that have occurred: _________________________ _ 

Best Management Practices Status 

BMP BMP BMP 
BMP Description in Functioning Adequate 

. 
Place Properly 

DYes o Yes o Yes 
o No o No o No 

DYes 0 Yes DYes 
o No 0 No o No 

DYes o Yes o Yes 
o No o No o No 

" 

o Yes DYes o Yes 
o No "0 No o No 

0 Yes o Yes o Yes 
0 No '0 No o No 

Any "No" responses must be documented below with an explanation and a schedule for corrective action 
or completion: 
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." 

Figure 5 ~. . 

ACSCE REPORT SUMMARY FORM 
Airport name & WOlD #: __________________________ _ 

Inspedoffi: ________________________________________ ___ 

Dme: _______________________________________ ___ 

Are all the Stonn Water Visual Observation Fonns for the wet season months complete? 
YesO No 0 
If No complete observations. 

Where any pollutants-observed in the storm water discharges? Yes 0 No 0 
If Yes, list corrective adion taken: __________ -:-______________________ ___ 

Are all the Non-Stonn Water Visual Observations complete? 
YesO No 0 
If No, complete observations. 

Where any unauthorized non-storm water discharges observed? Yes 0 No 0 
If Yes, list source or discharge and corrective adion taken: ___________________ _ 

Where all Site BMPs in place anddetennined to be adequate? 
YesO NoD 
If No, List corredive action taken: ___________________________ ___ 

Does the above infonnation or the results of the ACSCE inspections warrant changes to the Airport 
SWPPP? Yes 0 No 0 
If Yes, Summarize SWPPP changes to be made: ____________________ _ 

If the SWPPP is to be revised, please list revision schedule: ______________ ___ 

Based on the above infonnation and the results of the ACSCE are there any incidents of Airport non-
compliance? Yes 0 No 0 

If Yes, List corredive adion taken: _________________________ __ 

Summarize any Airport corredive action taken based on the ACSCE results: ____________ _ 
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Figure 6 

ANNUAL COMPREHENSIVE SITE 
COMPLIANCE EVALUATION CERTIFICATION 

Airport and WOlD #: 

Name: _____________________________________ ___ 

Title: ________________________________ _ 

Certification -

"I certify under penalty of law that this document and all attachments were prepared 
under my direction or supervision in accordance with a system designed to ensure that 
qualified personnel properly gather and evaluate the information submitted. Based on 
my inquiry of the person or persons who manage the system, or those persons directly 
responsible for gathering the information, the information submitted, is, to the best of my 
knowledge and belief, true, accurate, and complete. I am aware that there are 
significant penalties for submitting false information, including the possibility of fine and 
imprisonment for knowing violations." 

Signature: _____________________________ _ 

Date: _________________________________ _ 
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Figure 7 . 
STORM WATER FIELD DATA FORM 

Fill OUT FOR EACH OUTFA1.1. SAMPLED 

OUTFALL I.D.: 

SAMPLE NO:S: 

OUTFALL SAMPLING POINT DESCRIPTION 

CHECK ONE BOX: 

D PIPE Cl.!L VERT o CUR81NLET 

D DITCH I CHANNEL D GRATE INLET 

D SWALE D OTHER 

D BOX CULVERT 

PRIOR STORM EVENT DATE & TIME ENDED: 

SAMPLED EVENT 

DATE & TIME OF BEGINNING OF RAINFALL EVENT: 

DATE & TIME OF END OF RAINFALL EVENT: 

TIME DISCHARGE BEGAN: 

TIME DISCHARGE ENDED: 

TIME GRAB SAMPLE WAS COLLECTED: 

pH OF GRAB SAMPLE: 

COMMENTS: 

DAM 

D PM 

DAM 

D PM 

DAM 

D PM 

DAM 

D PM 

DAM 

D PM 

DAM 

D PM 
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.. , 

Figure 8 STORM WATER CHAIN OF CUSTODY FORM 

ECO Consulting 
5525 NW Shasta Ave. 
Corvallis, OR 97330 

Phone: 541-745-7233 
Fax: 541-745-7354 

OFFICE USE ONLY 

INmATE 
LAB ANALYSIS APPROVED BY: 

0 YES LAB L D. 

0 NO DATE: 

Facility 10 Code : ___________ _ Sample Date & Time 

Facility : Begin: ___________ _ 

Address: _____________ _ End: _________________ __ 
City/State: _____________ _ 

Phone: ( )-----------------------------
Completed By : _________ _ 

OUT 
FALL SAMPLE NO. 

lD.# 

REUNOUISHED BY : 

REUNOUISHED BY : 

REUNOUISHED BY : 

REUNOUISHED BY : 

SHIPPED TO: 
# OF ANALYSIS 

BOlTl.ES CODE 

SHIPPING 
CARRIER: _____________ _ 

AIR BILL NO.: ________ __ 

DATE SHIPPED: _______ _ 

DATE TIME DATE TIME REMARKS 

RECEIVED BY : 

RECEIVED BY : , 

RECEIVED BY : 

RECEIVED BY : 

. I"II!U:I REPORT CoUUIOHS: WMIn· LAB CODY 

...,. - ECO Consulting 
'I'!I.I.OW - ECO Consulting 
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Figure 9 

OBSERVATION ACTIVITY RECORD REVIEW FORM 
GROUP LEADER INSPECTION 

Airport name & WOlD #: __________________________ _ 

Inspectors: _____________ .....:.Title: ________________ _ 

Date: ______________________________________________ _ 

Are all th~ Storm Water Visual Observation Forms for the last 12 months complete and accurate? 
Yeso NoD " 
If No, explain: _____________________________________ _ 

Have any visual observations of pollutants in the storm water runoff been recorded? Yes 0 No 0 
If Yes, list corrective action taken: ________________________ _ 

Are all the Non-Storm Water Visual Observations for the last 12 months complete and accurate? 
Yeso No 0 
If No, explain: __________________________________ _ 

Are there any recorded incidents of unauthorized or illicit discharges recorded? Yes 0 No 0 
If Yes, list sources and corrective action taken: ___________________ _ 

Has the ACSCE documentation been completed in the last 12 months? Yes 0 NoD 
If No, explain: _________________________________ _ 

Based on the above information and the results of the ACSCE are there any incidents of airport non-
compliance? Yes 0 No 0 

If Yes, summarize corrective action taken: _________________________ _ 
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Figure 10 

AIRPORT VISUAL INSPECTION FORM 
-GROUP LEADER INSPECION 

Airport name & WOlD #: _____________________ _ 

Inspector name & Title: ___________________________ _ 

Date: __________________________________________________ ~-----

Describe Industrial Activity Area Inspected: ____________________ _ 

Are the SWPPP listed BMPs implemented? Yes 0 No 0 
If No, explain: ________________ --'-_____________ _ 

Do the implemented BMPs appear to be effective? Yes 0 No 0 
If No, list BMPs recommended for implementation in the area: ______________ _ 

Is there any evidence of pollutants entering the storm system from the area? Yes 0 No 0 
If Yes, list corrective action taken: __________________________ _ 

Describe Industrial Activity Area Inspected: ____________________ _ 

Are the SWPPP listed BMPs implemented? Yes 0 No 0 
If No, explain: _______________________________ _ 

Do the implemented BMPs appear to be effective? Yes 0 No 0 
If No, list BMPs recommended for implementation in the area: _________________ _ 

Is there any evidence of pollutants entering the storm system from the area? Yes 0 No 0 
If Yes, list corrective action taken: ______ --_______________ _ 
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Figure 11 

AIRPORT SWPPP REVIEW 
GROUP LEADER INSPECTION 

Airport Name & WOlD #: ____________________ _ 

Inspector Name & Title: ___________________________ _ 

Date: ____ ~---------------------------------------
Has the airport SWPPP been updated to meet New General Permit requirements? 
Yeso NoD 
If No, explain:, ____________________________ _ 

Is there a completed SWPPP review checklist & Attachments? Yes 0 No 0 
If No, explain:, _____________________________ _ 

Does the SWPPP address all industrial activities and potential pollutant sources at the airport? 
Yeso No 0 
If No, expl~in: _______________ ....,....------------

Does the SWPPP address all the BMPs implemented at the airport? Yes 0 No 0 
If No, explain:, ____________________________ _ 

Is the airport site map update with current conditions at the site? Yes 0 No 0 
If No, give schedule for map update:, _________ ~ _________ _ 

Does the airport site map contain aU the pennit required infonnation? Yes 0 NoD 
If No, give schedule for map update: ___________________ _ 

List suggested SWPPP revisions: ____________________ _ 

List SWPPP revision schedule: ________________________ _ 

List Group Leader recommended BMPs based on document review: ______ _ 

List recommended BMP schedule: ________________________ _ 
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Figure 12 

AUTHORIZED NON-STORM WATER INSPECTION FORM 
GROUP LEADER INSPECTION 

Airport Name & WOlD #: ____________________ _ 

Inspector Name & Title: ______________________ _ 

Date: ____________________________________________ _ 

List authorized non-storm water discharges inspected: _______________ _ 

Are there any visible signs of pollutants in the authorized non-storm water discharge? Yes 0 No 0 
If Yes, list corrective action:, _________________________ _ 

Are there authorized non-storm water BMPs listed in the Airport SWPPP? Yes DNa 0 
If No, explain:, _______________________________ _ 

List authorized non-storm water discharge BMPs recommended: ____________ _ 

List authorized non-storm water discharges inspected: _______________ _ 

Are there any visible signs of pollutants in the authorized non-storm water discharge? Yes 0 No 0 
If Yes, list corrective action: ________________________ _ 

Are there authorized non-storm water BMPs listed in the Airport SWPPP? Yes DNa 0 
If No, explain:, _______________________________ _ 

List authorized non-storm water discharge BMPs recommended: ____________ _ 
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•. 

Figure 13 
ALTERNATIVE BMP INSPECTION FORM 

GROUP LEADER INSPECTION 

• Airport Name & WOlD #: ____ ~ _______________ _ 

Inspector Name & Title: ____________________ _ 

Date: __________________________ ~---

List any alternative BMPs implemented at site: _____________ _ 

Are the alternative BMPs effective? YesD NoD 
If No, explain: _______________________ _ 

List BMPs recommended to take the place of any ineffective alternative BMPs: 



 

Gnoss Field Airport  Landrum and Brown, Inc. 
Water Quality Technical Report  Foothill Associates © 2009 

Appendix B — Water Resources 
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APPENDIX H 
CULTURAL RESOURCES 

 
This appendix contains the following items: 

 The Cultural Resources Existing Conditions and Survey Methodology Report 
and Archaeological Survey to support the assessment of the effects of the 
proposed project on historic properties. 
 

 Documentation of coordination with tribal governments including the FAA’s 
government-to-government consultations with tribes in accordance with 
Executive Order 13175 Consultation and Coordination with Indian Tribal 
Governments and FAA Order 1210.20 American Indian and Alaska Native 
Tribal Consultation Policy and Procedures. 
 

 Documentation of the FAA’s consultation with the California State Historic 
Preservation Office in accordance with Section 106 of the National Historic 
Preservation Act that resulted in the FAA’s determination that the Gnoss Field 
Airport Runway Extension Project would have no effect on historic properties. 
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INTRODUCTION 
 
Tremaine and Associates (TREMAINE), under contract with Landrum and Brown (L&B), 
has conducted an archaeological survey for the County of Marin, California, for the 
proposed extension of Runway 13/31 and associated taxiway at Gnoss Field Airport, 
Novato, California (DVO or Airport).  The survey was required by both Federal 
(National Environmental Policy Act - NEPA) and state (California Environmental 
Quality Act - CEQA) laws, with oversight by the Federal Aviation Administration 
(FAA).  This report presents the results of the archaeological survey, addressing issues 
regarding cultural resources in the vicinity of the Airport. Topics in this report include: 
Project Location and Description; Sources Consulted (Literature Search and Review 
Results); Summary of Native American Consultation; Environmental Context; Cultural 
Setting (Prehistoric, Ethnohistoric, Historic); Expectations; Field Methods; and Survey 
Results and Conclusions.    

PROJECT LOCATION AND DESCRIPTION 

The Airport is located within northeastern Marin County, California, approximately 3.2 
km (2 miles) north from the City of Novato. The Area-of-Potential Effect (APE) is 
situated about 200-500 m east from the present U. S. Highway 101 corridor. The 
Northwestern Pacific Railroad right-of-way passes tangentially to the northwest corner of 
the proposed project area.  Figure 1 shows the Direct APE (areas of direct impact), 
divided into two portions; one at the north end of the existing runway and another at the 
south end, amounting to about 30 acres.  A larger area of indirect effect (the Indirect 
APE) is also shown, extending one mile beyond the airport boundaries (~12,655 acres).   
 
Currently, two feasible alternatives are being considered, B and D. Alternative B (Figure 
2) proposes extending the runway 1,100 feet to the northwest, constructing a 240-foot 
long safety area beyond the north end of the runway, as well as extending the existing 
levee and drainage ditches.  The northernmost tip of the APE would serve as a 
construction staging area.  A 240-foot long safety area would also be added at the south 
end of the runway.  Alternative D, in contrast, proposes extending the runway 860 feet to 
the northwest, as well as 240 feet to the southeast (Figure 3).  Safety areas (240-feet long) 
would be constructed at either end.  The existing levee and drainage ditches, as in 
Alternative B, would be extended as well.  
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 SOURCES CONSULTED 

Methods and Results 

On February 8, 2008, and April 14, 2008, Lisa Hagel, Northwest Information Center, 
Rohnert Park, California, conducted record searches of previously conducted cultural 
resources studies and previously recorded cultural resources located within the Gnoss 
Field Direct and Indirect APEs.  (File # 07-1121, File # 07-1448; see Appendix A for 
results of the records searches).  In addition to the cultural resources reports and site 
records that were consulted, the records searches included examination of the following 
sources: 
 

 National Register of Historic Resources (2005) 
 California Register of Historic Resources (2005) 
 California State Historic Landmarks (1996) 
 Points of Historical Interest (1992) 
 Rancho Novato Plat Map (1859) 
 Rancho Olompali Plat Map (1859) 
 GLO Plat Map, T 4N R6W (1871) 
 USGS Petaluma 15’ Topographic Quadrangle (1914) 

Previously Reported Cultural Resources Studies 

A total of 42 cultural resources studies have been completed within the one-mile radius of 
the Direct APE (Table 1).  Of these, one cultural resources study has been partly 
conducted within the Direct APE (Origer 1991).  Five others (Basgall et al. 2006; Gilles 
and Gerike 2000; Holman 2000; Hope 2006; MacDonald and Gerike 2000) are tangential 
to the borders of the Direct APE. Within the Indirect APE, an additional 50 cultural 
resources studies have been completed, for a total of 92 studies (Table 1). 

Previously Recorded Archaeological Sites  

A total of 18 archaeological sites have been previously recorded within the one-mile 
radius of the current Direct APE (Table 2).  They include 14 (78%) prehistoric sites, two 
(6%) historic sites, and two (6%) sites with prehistoric and historic components.  Among 
the 16 prehistoric components represented (Figure 4) are the prehistoric-historic village 
of Olompali (6.25%), eight (50%) shell middens, four (25%) boulders with cupules, two 
(12.5%) lithic scatters with cupule boulders, and an isolated artifact (6.25%).  The four 
historic components include Olompali, (i.e., the remains of the adobe and Burdell 
mansion) a culvert and bridge, a probable former segment of U. S. Highway 101, and a 
portion of the Northwestern Pacific Railroad grade.   
 
Within the larger Indirect APE, an additional 12 archaeological sites are present (Table 
2).  They include nine (75%) prehistoric and three (25%) historic sites.  Among the 
prehistoric sites are six (67%) shell middens, one of which has an associated burial, two 
(22%) cupule boulders, and one (11%) boulder with a bedrock milling feature.  A cattle 
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trough, a refuse scatter, and a dairy complex with standing structures comprise the 
historic sites. 
 
Historic Structures within the Indirect APE 
 
It has been determined that no historic structures are present within the Gnoss Field 
Complex.  No other historic structures occur within the Direct APE.  Within the Indirect 
APE, historic structures are present within the Olompali Burdell Ranch Complex and the 
Silveira/Marin Dell Dairy Complex (Figure 4).  The former contains several 
structures/features, while the latter has 10.  Many of the Burdell Ranch structures are 
recommended as significant and eligible for nomination to the National Register of 
Historic Places (NRHP).   The structures comprising the Silveira Dairy Complex have 
been recommended as not significant, and not eligible for nomination to the NRHP (Hope 
2006). 
  
The Burdell Ranch Complex 
 
This complex of 11 historic buildings and features is located on the west side of U. S. 
Highway 101, across from Gnoss Field (Figure 4 – Inset A).  Most have either been 
nominated to the NRHP (the Camillo Ynitia Adobe) or are recommended as significant 
and eligible for nomination to the NRHP (the remaining structures described below).  The 
buildings include the remnants of the 1840s Camillo Ynitia Adobe and Burdell Mansion, 
and various structures and features associated with the late 19th-early 20th century Burdell 
Ranch.    
 
The Burdell Mansion, including the Camillo Ynitia Adobe.   
 
The Camillo Ynitia Adobe probably was built c. 1837, with more rooms added around 
1840 (Farris et al. 1999:23-24; Parkman et al. 1981:76-79).  The 1843 Rancho Olompali 
diseno depicts the adobe as a one-story, rectangular, gable-end building.  The diseno in 
the Rancho San Antonio land case shows it twice as long as wide, with a door and two 
windows.   The adobe probably was enlarged after it was acquired by Black in 1852. 
 
Parkman et al. (1981:78) noted the adobe had two one-story wings.  The larger adobe was 
approximately 48 by 21 feet, with two-foot thick walls.  A 30-inch high adobe partition 
divided it into two rooms.  Its original entrance was on its east façade along with several 
windows.  It had a cement foundation, probably dating from c. 1911 when the Burdell 
mansion was built.  
 
The smaller adobe wing adjoined the larger wing on its west side.  It was approximately 
33 by 24 feet, with two-foot thick walls.  The original entrance was on its south façade.  
This portion of the adobe appears to have been divided into two rooms when both adobe 
wings were incorporated into the Galen Burdell’s house. 
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Farris et al. (1999:23-24) describe the adobe as a three-room structure with two-foot thick 
walls.  Dimensions of the three rooms are 16 x 33 feet (Room 1), 16 x 13 feet (Room 2), 
and 24 x 38 feet (Room 3).  Rooms 1 and 2 are divided by a 21-inch partition wall.   
 
The structure was in a ruined state, lacking its original roof, but retaining most of its 
adobe walls.  Protected by subsequent structures built around it including the clapboard 
house constructed by Galen and Mary Burdell in 1866, and the Burdell Mansion built by 
James and Josephine Burdell in 1911.  The adobe was damaged by the 1969 fire that 
destroyed much of the mansion.  Currently the adobe’s remains are covered with a roof, 
and its walls are shored up with plywood sheets and wooden supports.  
 
In 1866, Galen and Mary Burdell built a clapboard, wood-frame house which enclosed 
the adobe wings which were outlined by the wood framing (Farris et al. 1999:23-24; 
Parkman et al. 1981:78-79).  A two-story west wing, and an enclosed porch added to the 
south façade of the west wing were among the additions.  The house had a steeply-
pitched cross-gable roof.  Two gable-end dormers were present on the north and south 
façade eavelines. 
 
During 1911, the Galen and Mary Burdell clapboard house/Camillo Ynitia Adobe 
underwent a major stylistic renovation.  James and Josephine Burdell commissioned H. 
S. McCargar, a Petaluma contractor, who designed and constructed a modern flat-topped, 
two-story, asymmetrical, stucco-covered house.  The original adobe and clapboard house 
was enlarged with a large, asymmetrical addition at its west end.  This addition had a 
large two-story wing projecting from its south façade.  An asymmetrical, one-story wing, 
housing the kitchen, formed the rear façade. 
 
A series of large pillars were placed across the house’s front facade, supporting a two-
story east wing and open veranda overhang.  Similar pillars ran the length of the interior 
of an enclosed porch room projecting from the south facade of the west wing adobe.  
Originally intended to be used as living rooms by the James Burdells, the adobe portion 
of the Burdell mansion became a storage area.  Court Harrington purchased the house in 
1943, and plastered the adobe walls.  The house remained in somewhat stable condition 
until a fire severely damaged much of it in 1969. 
 
The Burdell Frame House (Farris et al. 1999:24; Parkman et al. 1981:798).   
 
In 1873, Galen and Mary Burdell constructed this rectangular, wood-frame, tall two-story 
house with a gable end roof.  Originally measuring 40’4” by 25,’ the building has an 
early rectangular second-story addition projecting from the south side of the rear facade, 
Subsequent additions include a narrow two-story shed addition, and a one-story garage 
on the north façade.  Current dimensions of the building are 47’ by 46’6.”   This building 
was modified many times over the years, most notably after its use as part of the mid-20th 
century University of San Francisco Jesuit retreat and later 1960s McCoy commune.   
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House 1 (Blacksmith’s Residence) (Davis et al. 2003a; Farris et al. 1999:26; Parkman et 
al. 1981:80).   
 
This structure is a small, one-story, side-gable, wood frame, five-room house, with a 
steeply-pitched gable end roof, wide eaves, and channel-rustic siding, built during the late 
1860s-early 1870s.  It is incorrectly referred to as the “Saltbox House,” and measures 
31’6” (N-S) by 20’6” m(E-W).  The foundation rests upon the ground, random rocks, and 
wood sills.  This house exemplifies the side-gable, hall-and-parlor house.  A rear shed 
addition to the house extends from the north side of the house.  A front porch was added 
to the house post-1900.  The interior of the structure has thin boards over the frame 
boards.  The original house is divided into three rooms, with one wall running down N-S 
and the second E-W.  Two additional rooms were added to the structure’s north side 
including a kitchen and bathroom.  The house has a tall, full-width, completely finished 
attic.   

House 2 (Ranch Superintendent’s House) (Davis et al. 2003a; Farris et al. 1999:26; 
Parkman et al. 1981:80).  

This is a narrow, rectangular, one-story, four-room, balloon-framed, channel rustic-sided 
house, with a low-pitch cross-gable roof and raised basement, constructed during the late 
1860s-early 1870s.  A rear wing extends perpendicular to the main house.  The house 
measures 42’3” (N-S) by 36’2” (E-W), including a shed-roofed front porch on the east 
side.  The house has a typical “T” design, with three rooms present in the cross section of 
the “T,” and the remaining room forming the vertical portion.  It is possible Rooms 1 and 
2 of the cross bar might have been subdivided.  Other alterations to the house have 
occurred post-1900, including two small board and batten shed additions on the north and 
west sides.   It is possible House 2 was built on top of a refuse scatter associated with 
House 1. 
 
The Burdell Blacksmith Shop (Davis et al. 2003c; Farris et al. 1999:26; Parkman et al. 
1981:80).   
 
Thought to be one of the earliest buildings of the Burdell Ranch, this rectangular, one-
story, gable-roofed building probably was constructed between 1866-1869 from vertical 
redwood boards forming wide, random plank board-and-batten siding.  The house 
measures 36’4” (N-S) by 16’3” (E-W).  Its front façade faces east, and has a large 
opening originally covered with a large sliding wooden door.  The building is divided 
into two rooms, a workroom and a storage room.  A wooden cabinet, secured by iron 
hinges, original to the structure, still hangs on the wall of one of the rooms.  The original 
wood sill foundation has recently been replaced by a concrete perimeter foundation.  
Remains of a picket fence are present at the rear of the building. 
 
The Burdell Cookhouse (Davis et al. 2003d; Farris et al. 1999:24; Parkman et al. 
1981:79).   
 
This is a small, rectangular, gable-roofed, one-story, three-room plus loft-frame structure 
built sometime during the early 20th century (possibly c. 1915 given the number of wire 
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nails observed in the immediate vicinity).  The dimensions of the cookhouse are 24’6” 
(E-W) by 16’4” (N-S).  A small rectangular shed addition, 4’2” deep, projects off the 
southeast corner.  Board and batten siding covers three walls, and V-rustic siding the 
fourth.  The wood sill foundation sits on piers and on grade.  Oral tradition indicates that 
the building was initially used as a cookhouse and/or residence by a Chinese cook who 
provided meals for ranch hands and/or the James Burdell family.  
 
The Galen Burdell Barn (Farris et al. 1999:25; Parkman et al. 1981:79).   
  
The barn was constructed during the 1870s by Galen Burdell, and is representative of 
East Coast rural architecture transported to California post-1850.  Initially a tall, square, 
wood-frame, clapboard-sided, one-story barn was built on a raised, cut-stone foundation.  
The foundation provided stall and storage space under the main portion of the barn.  The 
barn had a hip roof and hip roof square cupola.  A shed was later added on the north side 
of the structure.  Partitions were added to the interior of the building, creating four 
separate spaces.  Construction used both timber and balloon framing.  A large 
rectangular, wood-frame barn with a steeply-pitched gable-end roof was added to the 
original barn on the north half of its west facade c. 1882.  Stalls line its interior along the 
north façade. 
 
The Dairy Building (Farris et al. 1999:27; Parkman et al. 1981:82).   
 
The dairy barn, built during the 1950s, is a relatively recent addition to the ranch 
complex.  It is a long, rectangular building with cement walls, open wood framing, and a 
gable end roof.  A small stucco room addition is located on its southeast corner along the 
east facade. 
 
The Burdell Generator House (Farris et al. 1999:24; Parkman et al. 1981:81). 
 
Constructed sometime around 1915, this small, square, one-room, cement block building 
with a wooden pent roof was originally associated with the James and Josephine Burdell 
family.  The machinery is no longer in the building, and it has most recently been used 
for storage. 
 
The  Burdell Garden (Farris et al. 1999:27; Parkman et al. 1981:81). 
 
Designed and planned by Mary Burdell as early as 1866, if not earlier, this garden was 
laid out in a traditional formal estate style east and down slope from the Burdell 
Adobe/Mansion.  The original garden was laid out in long terraces facing east.  It 
measured approximately 328 (N-S) by 164 (E-W) feet).  The garden had a circular bed at 
its center and brick paths radiating outward.  Before 1874, a fountain with a circular base 
was constructed from andesite rocks and boulders at the garden’s center.   
 
Influenced greatly by her travels to Japan in 1874, Mary Burdell began planting oriental 
trees, shrubs, and flowers.  Two bronze cranes were added to the fountain.  The garden 
was tended and expanded by several Japanese gardeners who planted palms, 
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pomegranates, magnolias, camellias, oleanders, Japanese maples, citrus trees, and many 
other rare oriental and sub-tropical plants.  In 1911, stone staircases replaced wooden 
ones in the garden.  Currently, the garden is overgrown, and its original design, fencing, 
and brick walks are gone.  Many of the original plantings have died out.       
 
The Silveira/Marin Dell Dairy Complex 
 
This complex, located on the northwest boundary of the Indirect APE contains 10 
structures/features (Figure 4 – Inset B).  They include four barns, three residences, a 
bunkhouse, a millhouse, and a cistern.  These are associated with an extensive system of 
fences and corrals.  Although some of the structures may date to c. 1914, the majority 
appear to have been constructed during the mid-20th century.  None of the structures 
appear to be significant, and none are eligible for nomination to the NRHP under any of 
its criteria.   
 
Tenant House A.  A one-story frame building, with a low-pitch gable roof.  A wing on the 
east side of the house gives it a “T” shape.  A covered porch is on the southeast part of 
the house, and an attached garage is present.   It probably dates from the 1940s-1950s.  
 
Tenant House B.  A one-story frame, duplex with projecting wings on both sides, and a 
low-pitch gable roof.  It probably dates from the 1940s-1950s.  
 
Tenant House C.  A one-story narrow rectangular frame building, with a gable roof. and 
asphalt composition shingles.  It probably dates from the 1940s-1950s.    
 
Bunkhouse.  A long, narrow bunkhouse for farm laborers, with six separate rooms and a 
gable roof extending to form a canopy along its length.  Like the residences, the 
bunkhouse possibly dates from the 1940-1950s. 
 
Barn A.  This barn may date from the early 1900s, and is currently used as a calf barn.  It 
has vertical wood planks, and a steep gable corrugated metal roof.  The barn has a dirt 
floor, and at one time had a sliding door.  A gabled hay hood is at the front gable. 
 
Barn B.  This barn (the milking barn) is attached to the southeast wall of Barn A, 
connected by a covered breezeway.  The structure has concrete walls, and a recently 
installed corrugated metal roof.  It probably is no older than the 1940s.   
 
Milk House.  The milk house is a small building attached to Barn B on its northeast side.  
One end of the structure has an aluminum and glass door. 
 
Barn C.  This barn may date from the early 1900s, and is similar in appearance to Barn 
A.  A canopy comes off of the northeast wall, and is at a lower level than the main floor 
of the barn. 
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Barn D.  This barn probably was built between 1954 and 1968.  Its walls and roof are 
corrugated metal placed over a wooden framework.  The ends of the structure have large 
sliding doors.  A cistern is located northwest from Barn D. 

Consultation with the California Department of Parks & Recreation  

On July 23, 2009, Dwight Simons, Project Manager, TREMAINE, Visited the Diablo Vista 
District Office, California Department of Parks and Recreation (DPR), Petaluma, 
California, to inspect their archives for additional materials on cultural resources present 
within Olompali Historic Park.  Mr. Simons conferred with E. Breck Parkman, Senior 
State Archaeologist, DPRs Diablo Vista District, regarding cultural resources present 
within the park unit.  Mr. Parkman expressed concerns regarding the proposed project’s 
potential impacts upon cultural resources.  He particularly emphasized increased airport 
noise, specifically the effects of noise vibrations upon fragile structures at Olompali such 
as the Camillo Ynitia Adobe remnants, and upon park visitor’s experience.   Mr. Parkman 
recommended that these effects be considered, analyzed, and avoided and/or mitigated 
where necessary.  Ms. Bree Hardcastle, Environmental Scientist, DPRs Marin District, 
speculated upon the effects of increased noise levels upon park wildlife, including 
resident raptor populations, and endangered, threatened, or species of concern.  Both 
expressed a desire to be informed regarding progress of the PROJECT.  

Summary of Native American Consultation 

The Native American Heritage Commission (NAHC) was contacted by TREMAINE on 
February 14, 2008; with a request for a query of the Sacred Lands File and a list of 
Native American contacts (see Appendix B for Native American consultation 
documentation). On February 20, 2008, the NAHC responded, indicating that a records 
search of the Sacred Lands File revealed no Native American Cultural Resources have 
been recorded within the Direct or Indirect APEs. The NAHC also provided a list of 
Native American individuals and organizations that might have concerns with or interest 
in the proposed undertaking at Gnoss Field.   
 
TREMAINE contacted individuals and organizations indicated by the NAHC as having 
Coast Miwok associations by letter on February 22, 2008.  These included Gene Buvelot, 
Federated Indians of Graton Rancheria, Frank Ross, Federated Indians of Graton 
Rancheria, Greg Sarris, Chairperson, Federated Indians of Graton Rancheria, Kathleen 
Smith, Walnut Creek, California, and Ya-Ka-Ama, Forestville, California.  Follow-up 
phone calls were conducted on March 10, 2008 with Nick Tipon, Federated Indians of 
Graton Rancheria, and on April 23 and 25, 2008, with Kathleen Smith and Betty Molina, 
a representative of Ya-Ka-Ama.  Mr. Tipon expressed several concerns with the proposed 
project.  These included the proposed boundaries of the Direct and Indirect APEs, depths 
of proposed subsurface construction excavations, the presence of recorded 
prehistopric/ethnohistoric sites within the Indirect APE near the Direct  
APE, and the project’s impact upon waterways which might affect plants important to 
Native Americans.  Mr. Tipon indicated that he would serve as the main contact for the 
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Federated Indians of Graton Rancheria.  Both Ms. Smith and Ms. Betty Molina of Ya-
Ka-Ama had no immediate concerns.  
 
On December 10, 2008, the FAA, represented by Western-Pacific Regional Manager 
Mark McClardy, San Francisco Airports District Office (SF ADO) Manager Robin Hunt, 
SF ADO Assistant Manager Arlene Draper, and SF ADO Environmental Protection 
Specialist Barry Franklin met with Nick Tipon of the Federated Indians of Graton 
Rancheria (FIGR), regarding Coast Miwok concerns with the Proposed Action at the 
Airport. Also in attendance were Rob Adams of L&B, John Roberto, representing Marin 
County, and Kim Kersey of TREMAINE. Concerns noted by the FIGR at this meeting 
included suggested refinement of the border of the Indirect APE, the need to better define 
the potential vertical Direct APE, the close proximity of the Olompali site complex, the 
potential for buried subsurface cultural materials, the observation that the east-facing 
slope of Burdell Mountain is a sacred place for the Coast Miwok, the need to consider 
possible presence of sacred/cultural plants, participation of a Native American 
representative during the archaeological field survey, and treatment protocols regarding 
discovery of subsurface cultural materials.   
 
The FAA sent letters on December 11, 2008, informing Reno Franklin, Tribal Historic 
Preservation Officer, Stewart’s Point Rancheria, Betty Molina, Ya-Ka-Ama, Patricia 
Hermosillo, Chairperson, Cloverdale Rancheria of Pomo Indians, Mario Hermosillo, Jr., 
Tribal Environmental Planner, Cloverdale Rancheria of Pomo Indians, Dawn Getchell, 
Coast Miwok-Pomo, Jenner, California, Harvey Hopkins, Chairperson, Dry Creek 
Rancheria of Pomo Indians, Margie Mejia, Chairperson, Lytton Rancheria Band of Pomo 
Indians, Lisa Miller, Tribal Administrator, Lytton Rancheria Band of Pomo Indians, 
Cathy Lopez, Vice-Chairperson, Lytton Rancheria Band of Pomo Indians, Scott 
Gabaldon, Chairperson, Mishewal-Wappo Tribe of Alexander Valley, Earl Couey, 
Cultural Resources manager, Mishewal-Wappo Tribe of Alexander Valley, Eric Wilder, 
Chairperson, Stewart’s Point Rancheria, and Lynne Russell, Environmental Planner, 
Stewart’s Point Rancheria to provide the opportunity for comments regarding the 
Proposed Action and preparation of the associated Environmental Impact Statement (EIS) 
and Environmental Impact Report (EIR).  
 
To date, only the FIGR tribe has provided comments on the proposed project and 
participated in Government-to-Government consultation regarding the proposed project.  
The FIGR has also submitted a proposed “treatment plan” for Native American human 
remains, funerary objects, cultural and religious landscapes, ceremonial items, and 
cultural items, in the event that any are discovered in conjunction with the Project’s 
proposed ground-disturbing activities, and a proposed contract to retain an FIGR 
representative to participate in archaeological testing, studies, surveys, and 
geological/geotechnical testing. The proposed “treatment plan,” as presented to FAA, is 
included in Appendix B to this document. The proposed “treatment plan” is currently 
under review and has not been approved/accepted by the FAA or Marin County at this 
time. The FIGR was invited to participate in archaeological field surveys conducted by 
the EIS subconsultant TREMAINE, in September 2009.  
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By e-mail of September 8, 2009, the FIGR provided a list 42 native plants dated July 19, 
2007, that the e-mail identified as “FIGR list of culturally significant plants.”  

ENVIRONMENTAL CONTEXT  

Geology and Soils 

The geology of the Direct/Indirect APE is described by several works (cf., Blake et al. 
1974; Cardwell 1958; Fox 1983; Fox et al. 1973; Helley et al. 1979; Huffman and 
Armstrong 1980; Wagner and Bortugno 1980; Weaver 1949a, 1949b). The Direct APE is 
immediately adjacent to the eastern foot of Burdell Mountain.   Currently, its elevation is 
at or less than a meter above mean sea level.   
 
The Direct APE is situated within reclaimed salt-water tidal marshlands that are part of 
the formerly extensive salt marshes present around the northwest corner of San Pablo 
Bay (Figure 5). It is characterized by deposits of intertidal peaty/bay muds.  The latter are 
unconsolidated, water-saturated, dark plastic, carbonaceous clays and silty clays, laid 
down in marshes, swamps, and adjacent waterways.   They are an element of the 
extensive wetlands associated with San Francisco Bay (papers in Conomos 1979; 
Josselyn 1983; Nichols and Wright 1971).  These formed the largest contiguous tidal 
marsh system present on the Pacific Coast of North America.  During the last 11,000-
10,000 years, San Francisco Bay has developed as a consequence of post-Pleistocene sea 
level rise, which has submerged most of Franciscan Valley.  In the Holocene, sea level 
has risen 50+ meters along the central California coast (Atwater 1979; Atwater et al. 
1977; Bickel 1978; Helley et al. 1979; Josselyn 1983).  This progressively flooded San 
Francisco Bay which reached its historic dimensions approximately 5,000-4,000 years 
ago.   
 
Immediately west of the Direct APE are Recent (Holocene) alluvium deposits which 
often cover extensive areas (Cardwell 1958; Fox 1983; Helley et al. 1979; Huffman and 
Armstrong 1980; Wagner and Bortungo 1982; Weaver 1949a, 1949b).  Generally they 
include thin deposits of unconsolidated fine sands, silts, silty clays, and clays with 
discontinuous lenses of coarser sands and gravels.   Much of Burdell Mountain is 
composed of Late Tertiary volcanic deposits.  These are assigned to the Mid to Late 
Miocene Tolay Volcanics, radiometrically dated to approximately 10 million years ago 
(Fox 1983; Wagner and Bortugno 1982).  This unit is represented by andesite mudflow 
breccias and andesite basalt flows.  The basalt probably provided a source of tool stone 
for prehistoric peoples.     
 
Soils present within the Direct APE (Figure 6) are assigned to the Reyes Series 
(Kashiwagi 1985:49-50, 117-118, Sheet 5).  Reyes soils are fine, mixed, acid, termic 
Sulfic Fluvaquents.  They are very deep, somewhat poorly drained, and are formed in 
alluvium deposited along bay margins.  Reyes Clay occurs within the portion of the 
Direct APE not occupied by Gnoss Field and associated roads and other development.  
The soils present under Gnoss Field are classified as belonging to the Urban Land 
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Xerorthents Complex (Kashiwagi 1985:77-78) which are on tidelands covered with fill.  
West of Gnoss Field is an area of Xerorthents Fill composed of mixed soil materials that 
have been redeposited mechanically (Kashiwagi 1985:78).  Typically these soils are 
loamy and well-drained. 
 
Flora 
 
The Direct APE is located within the coastal salt marsh community (Best et al. 1996; 
Grewell et al. 2007; Howell 1970; Kuchler 1977; Shuford and Timossi 1989).  Dominant 
vegetation prior to reclamation includes glasswort (Salicornia virginica) and California 
cordgrass (Spartina foliosa).   Other plants include salt grass (Distichlis spicata), alkali 
heath (Frankenia salina), Jaumea (Jaumea carnosa), western marsh-rosemary (Limonium 
californicum), bulrush (Scirpus sp.), California sea blite (Suaeda californica), and seaside 
arrow-grass (Triglochin maritima).  Currently, much of this community is gone or 
severely reduced in extent.   Historic period reclamation has converted much of San 
Francisco Bay’s marshlands into agricultural or urban lands. 
 
With respect to the vegetation of the Indirect APE, upland areas in northwest Marin 
County originally supported a vegetation mosaic composed of California prairie (Barry 
1972; Bartolome et al. 2007; Best et al. 1996;  Howell 1970; Kuchler 1977; Mayer and 
Laudenslayer 1988; Shuford and Timossi 1989)  and oak woodland (Allen-Diaz 2007; 
Best et al. 1996; Howell 1970; Kuchler 1977; Mayer and Laudenslayer 1988; Shufordf 
and Timossi 1989) which provided a host of plant resources for prehistoric and historic 
Native Peoples, including acorns, geophytes, seeds, greens, and fruits and berries.    The 
California prairie was composed of perennial and annual grasses, along with a number of 
herbs and forbs.  Within the oak woodland, several oak species dominated (i.e., coast live 
oak – Quercus agrifolia; blue oak- Q. douglasii; Oregon oak – Q. garryana; California 
black oak – Q. kelloggii; valley oak – Q. lobata; interior live oak – Q. wislizini).  Other 
important trees include California buckeye (Aesculus californica), madrone (Arbutus 
menziesii), and California laurel (Umbellularia californica).  Among understory shrubs 
are gooseberry (Ribes sp.), California coffeebery (Rhamnus californica), poison oak 
(Toxicodendron diversiloba), elderberry (Sambucus mexicana), snowberry 
(Symphoricarpos rivularis), and coyote brush (Baccharis pilularis).   Also present are a 
host of grasses, herbs, and forbs.         

Fauna  

Fish and wildlife resources of the Direct/Indirect APE and environs are profiled in 
Skinner (1962), and marine resources by Leet et al. (1992).  Species accounts are 
available for many vertebrates, including fish (Bane and Bane 1971; Leidy 1984; Moyle 
2002); Roedel 1953; Roedel and Ripley 1950; Walford 1931, 1935); birds (Cogswell 
1977; Grinnell and Miller 1944, Grinnell and Wythe 1927; Grinnell et al. 1918; Shuford 
1993; Small 1994; Zeiner et al. 1990a), and mammals (Grinnell 1933; Grinnell et al. 
1937; Hall 1981; Ingles 1965; Jameson and Peeters 1988; Zeiner et al. 1990b).  The fauna 
of the Direct/Indirect APE and environs includes a diverse assemblage of marine, aquatic, 
and terrestrial invertebrates and vertebrates.  Invertebrates of note include various 
shellfish (i.e., mussels, clams, oysters, abalone), and crustaceans (i.e., shrimp, crabs). 
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Anadromous fish inhabiting streams within or adjacent to the Direct/Indirect APE include 
sturgeon and salmonids.  The Petaluma River, San Antonio Creek, and Novato Creek 
probably had late fall-winter runs of coho salmon and winter-early spring runs of 
steelhead, which peaked in January-February (Fukushima and Lesh 1998:142; Skinner 
1962: Plate IV).  Among native resident freshwater fish present in project corridor 
streams are splittail, pike-minnow, roach, suckers, sculpin, and tule perch.  Nearby, a 
diverse, abundant assemblage of marine fish inhabits San Francisco Bay (i.e., sharks, bat 
rays, sardines, herring, anchovy, plainfin midshipmen, topsmelt/jacksmelt, white seabass, 
surfperch, longjaw mudsuckers, flounder and other flatfish, rockfish, prickleback, 
cabezon, greenling, and silversides).   
 
The avifauna of the Direct/Indirect APE environs is dominated by a diverse, numerous 
suite of resident and migratory waterfowl.  Among these are loons, grebes, pelicans, 
cormorants, herons, egrets, swans, geese, ducks, cranes, rails, coots, avocets, shorebirds, 
gulls, terns, murres and other alcids.  Upland game birds (i.e., quail, band-tailed pigeons, 
mourning doves) often are locally abundant.  A diverse assemblage of raptorial birds (i.e., 
vultures, condors, kites, hawks, eagles, falcons, owls) and a host of songbirds also are 
present.   
 
Upland game mammals found within the Direct/Indirect APE and environs include 
numerous jackrabbits, brush rabbits, gray squirrels, and ground squirrels.  A number of 
non-migratory, resident, fur-bearing carnivores and rodents are/have been present (i.e., 
beaver, coyote, gray fox, black bear, grizzly bear, raccoon, ringtail, mink, ermine, badger, 
striped skunk, spotted skunk, river otter, mountain lion, bobcat).  Extirpation of the 
grizzly bear took place in the North Bay Area from 1865-1885 (Storer and Tevis 
1955:291). 
 
Currently, deer are the only large terrestrial herbivores occurring in the Direct/Indirect 
APE and environs.  Formerly, tule elk inhabited portions of the Direct/Indirect APE and 
other parts of the North Bay Area (McCullough 1969:15-16, 23). Elk were quite 
abundant in the marshes around the mouth of the Petaluma River, and along the lower 
part of Sonoma Creek.  After the start of the Gold Rush Era, c. 1848-1849, elk 
populations in the North Bay Area were quickly extirpated by hunting (McCullough 
1969:23). By 1855, elk were gone from the southern Sonoma County, and adjacent 
northeast Marin County.  
 
Pronghorn formerly inhabited the treeless, grassy plains and margins of adjoining 
woodlands throughout much of central California, including portions of the North Bay 
Area (McLean 1944; 223, Figure 85; Pyshora 1977:19, Figure 4; Sampson and Jespersen 
1963:14).  These included northeast Marin County. In the early 1850s, they were hunted 
for the San Francisco market, and shipped from Petaluma.  Pronghorns probably were 
extirpated from the North Bay Area by the 1860s. 
 
In the past, San Francisco Bay contained abundant populations of various species of 
marine mammals.  These included sea otters, fur seals, sea lions, and harbor seals.  
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During the last 200 years, local populations of these species have been greatly reduced or 
extirpated from San Francisco Bay and environs as a result of overhunting for their furs, 
skins, and oil (Grinnell et al. 1937; Skinner 1962). 
 
Many of the fish, birds, and mammals were of great economic importance to Native 
peoples.  Anadromous, fresh-water, and marine fishes were taken in large numbers.  
Birds, especially waterfowl, were harvested in abundance.  Important large game 
included tule elk, deer, and pronghorn.  Carnivores, rabbits, and rodents also were 
important sources of food and/or furs. 

CULTURAL SETTING 

Prehistoric Context 

The prehistory of the San Francisco Bay Area is summarized in several sources (cf., 
Bennyhoff and Fredrickson in Hughes, ed, 1994; Milliken et al. 2007; Moratto 1984: 
Chapter 6).  During the past century prehistoric archaeology in the Bay Area and adjacent 
Sacramento-San Joaquin Delta has been dominated by two themes: a focus on defining 
chronological units through the interpretation of mortuary assemblages; and ongoing 
division and revision of recognized archaeological cultures into smaller, more regionally 
discrete units.  The richness of artifact assemblages associated with aboriginal mortuary 
practices has elaborated both themes.  
 
Archaeological research in the Bay Area began over a century ago with Nelson’s (1909) 
survey along the San Francisco Bay shoreline and documentation of over 425 shell 
mounds, and Uhle’s (1907) publication of findings resulting from excavation of the 
Emeryville shellmound (CA-ALA-307).  Nelson’s work began the focus upon 
examination of Bay Area shell mounds.  Uhle began an emphasis upon description of 
mortuary-associated assemblages. During the subsequent half century, these were focal 
points for Bay Area archaeology.  Beardsley (1954) synthesized Bay Area cultural 
chronologies and culture history, correlating them with schemes developed for the 
Sacramento-San Joaquin.   
 
Subsequent work (e.g., Elsasser 1978; Fredrickson 1973, 1974a; Gerow and Force 1968; 
papers in Hughes 1994; Milliken et al. 2007) has refined and elaborated the cultural 
chronology/culture history scheme for the Bay Area and environs.  With respect to 
culture history, several “Economic Periods,” Paleo, Lower Archaic, Middle Archaic, 
Upper Archaic, and Emergent are represented in the Bay Area, Cultural chronology is 
manifested in various archaeological “patterns,” which vary regionally.  The three most 
important are the Lower Berkeley Pattern correlated with the Middle Archaic, the Upper 
Berkeley Pattern equated with the Upper Archaic, and the Augustine Pattern coeval with 
the Emergent Period.  
 
Overviews of Marin County prehistoric archaeology are found in Goerke and Cowan 
(1983: 1-4) and Moratto (1984:233-234, 269-276).  Many studies have been focused 
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upon the “Search for Drake,” and have been primarily focused upon the Point Reyes 
region.  In eastern Marin County, shellmounds located around Richardson’s Bay, Corte 
Madera, and San Rafael have been a topic of interest for a century, farther north, work 
has been conducted at sites located along Miller Creek, especially at CA-MRN-138, the 
Miller Creek Mound (Slaymaker 1977).  The Pacheco Valle site, CA-MRN-152, has 
yielded radiocarbon dates ranging between 3,000 and 3,500 B.P., making it coeval with 
the West Berkeley site, CA-ALA-307 (Clewlow and Wells 1981; Goerke and Cowan 
1983) .  At Olompali, CA-MRN-193, Slaymaker (1972, 1976) has conducted extensive 
excavations of a Late Prehistoric-Ethnohistoric Coast Miwok village.    

Paleo-Indian Period 

During the late Pleistocene and early Holocene (12,000 to 8,000 B.P.), humans first 
occupied the Bay Area, Central Valley and Coast Range regions of California.  However, 
the archaeological record for early peoples is sparse. Early sites within the Bay Area and 
Central Valley are often deeply buried under accumulated gravels and silts.  Few of these 
buried sites have been excavated beyond a couple of meters in depth (Moratto 1984; 
Meyer and Rosenthal 1997).  The development of prehistoric chronology in central 
California has emphasized the latter half of the Holocene (i.e., the last 5,000 years) for 
which the archaeological record is more abundantly documented (cf., papers in Hughes 
1994; Milliken et al. 2007; Moratto 1984: Chapters 5 and 6; Rosenthal et al. 2007).  
 
Early Holocene components have been identified in several sites in the San Francisco 
Bay area suggesting existence of a Paleo-Coastal Tradition in West-Central California 
(Fredrickson 1973; Jones and Klar 2007; Moratto 1984).  Flaked stone tools associated 
with the early part of the Paleo-Indian Period (i.e., 12,000-10,000 B.P.) have been found 
in northern California (Moratto 1984; Rondeau et al. 2007).  They include Clovis-like 
large fluted points that likely were hafted and used as spear points.  These large fluted 
points in northern California tend to be found as isolated artifacts.  Elsewhere in western 
North America they occur in association with the remains of extinct animals such as 
mammoths and bison.  This association has led archaeologists to suggest that these early 
peoples emphasized hunting large game mammals.  Paleo-Indian peoples appear to have 
formed relatively small groups, were highly mobile and settled around wetlands (e.g., 
lakes and rivers) where large game were also likely to congregate. 

Lower Archaic Period  

Like the previous period, the Lower Archaic (8,000-5,000 B.P.) is poorly understood.  
Few sites have been found because archaeological remains from this time period are 
largely buried or redeposited.  In Central California, Meyer and Rosenthal (1997) 
discovered a buried component in the Kellogg Creek drainage, at the foot of Mount 
Diablo, 12 to 14 feet (~3.7-4.2 meters) below surface.  It contained a sparse, diverse 
cultural assemblage, including traces of freshwater mussel, low to moderate densities of 
faunal material (primarily artiodactyls and small mammals), handstones, milling slabs, 
large cobble-core tools, and large projectile points and biface fragments (including large 
wide-stem variants of Napa obsidian).  This assemblage suggests long-term, periodic use 
of the eastern flanks of the Central Valley.  Macrofloral remains (acorn and cucumber) 
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indicate short-term seasonal use, probably associated with a highly mobile adaptation.  In 
the same area, the Marsh Creek site also has a Lower Archaic component, along with 
several other Central California sites (Meyer and Rosenthal 2009).  Tremaine (2008) 
encountered a site dating from this period in downtown Sacramento, present from 10 to 
20 feet (3-6 meters) below the surface. 
  

Middle Archaic Period 

It has been argued that during the Middle Archaic Period (5,000-2,200 B.P.) hunting was 
emphasized, inferred from relative proportions of tools associated with hunting, fishing, 
and gathering (Heizer 1949).  Artifacts characteristic of this period include distinctive 
shell ornaments and charmstones, large projectile points with concave bases and stemmed 
points, baked clay balls (used for cooking) and milling tools.  Net weights, bone fish 
hooks, and bone spear tips provide evidence for fishing (Bennyhoff 1950; Gifford 1940; 
Ragir 1972). Burials from this period, in the Sacramento – San Joaquin Delta Region, 
tend to be extended, oriented towards the west, and often contain grave goods such as 
baked clay balls, charmstones, shell beads, and exotic minerals.   More recent 
interpretations of the Middle Archaic note plant resources also were of relatively critical 
importance, along with freshwater fish (cf., Papers in Corey 2009; Milliken et al. 2007; 
Rosenthal et al. 2007; Schulz 1981). 

Upper Archaic Period 

Sites associated with the Upper Archaic Period (2,200-1,000 B.P.), contain substantial 
midden deposits with shell, mammal and fish bone, charcoal, milling tools, and other 
artifacts.  The number of mortars and pestles increases during this time, suggesting a 
greater reliance on acorn and seeds.  A greater density of obsidian artifacts and shell 
beads are present in the site assemblages of this time period suggesting a greater 
complexity of exchange networks and social stratification (cf., papers in Hughes 1994; 
Milliken et al. 2007; Rosenthal et al 2007).  Burials are more often flexed, as opposed to 
extended, with varied orientations and notably fewer grave offerings, generally involving 
limited numbers of utilitarian items or ornamental objects (Fredrickson 1974b).  

Emergent Period 

The Emergent Period dates between 1,000 B.P. and the arrival of the Spanish in central 
California (i.e., 1770s). This period involves a dramatic change in general economy 
characterized by large village sites situated on high ground, increased evidence of acorn 
harvesting and processing (Basgall 1987), introduction and use of the bow and arrow 
indicated by small projectile points, and use of clamshell disc beads as the primary 
medium of monetized exchange (cf., papers in Hughes 1994; Milliken et al. 2007; 
Rosenthal et al. 2007). During the latter part of the period (i.e., within the last 500 years), 
cremation became a common mortuary practice.  Associated grave goods were often 
burned as well. Sites from the latter portion of this period sometimes contain items of 
Euro-American manufacture, such as glass trade beads or worked bottle glass.   In 
northeastern Marin County, the Upper Archaic and Emergent Periods are characterized 
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by development of a primary settlement pattern characterized by primary villages with 
associated satellite sites (cf., Goerke and Cowan 1983; Moratto 1984; Slaymaker 1977, 
1982.  These site clusters occur along primary drainages (i.e., Miller, Novato, and San 
Antonio Creek) or at the interface between upland areas and tidal marshes.  

Ethnographic Context 

Coast Miwok 

The Direct/Indirect APE is located within territory ethnohistorically inhabited by the 
Coast Miwok (Barrett 1908:303-314; Collier and Thalman 1996; Kelly 1978; Kroeber 
1925:272-278; Loeb 1932:113-118). The Coast Miwok territory was in Marin and 
southern Sonoma counties (Figure 7).  The Coast Miwok language is assigned to the 
Western Division of the Miwokan Subfamily of the Utian Family of the Penutian Stock 
(Golla 2007; Moratto 1984; Shipley 1978).  Two distinct dialect groups characterized the 
Coast Miwok.  One was centered on Bodega Bay.  The other was spoken in what is now 
Marin County.   
 
Coast Miwok subsistence incorporated a variety of maritime and terrestrial resources.  
The territory of the Coast Miwok included estuaries, open coastline, prairies, low hills, 
and higher peaks. Winter and early spring posed potential food shortages with stored 
acorns, seeds, and kelp providing the staples.   
 
Winter and spring salmon runs supplemented winter staples. Surffish were caught with a 
dip net while a seine strung between two tule balsa canoes was used to obtain fish from 
San Francisco Bay.  Fish were stunned and caught with a fish poison made from wild 
cucumber.  Mussels and clams provided another staple. Coots, geese, ducks and other 
waterfowl were primarily available during fall-winter-spring.  Potential large game 
included tule elk, deer, and pronghorn, along with marine mammals such as sea otters, 
seals, and sea lions.  Various carnivores, lagomorphs, and rodents also were utilized.  
 
Several species of oak acorns were gathered and eaten with those of the tan oak preferred.  
Acorns were hulled, ground into a mush with mortar and pestle, and water leached to 
remove tannins before cooking.  Boulders sometimes were used for bedrock mortars.  
Buckeye nuts were also eaten after leaching to remove poisonous substances.  Other plant 
foods included greens, geophytes, grass and forb seeds, and berries and fruits, all of 
which were harvested in season. 
 
Coast Miwok living along San Francisco Bay constructed houses from willow or 
driftwood poles, leaned into a conical skeletal structure.  Horizontal willow poles were 
tied to the uprights to provide additional structural integrity.  The house was clad in tule 
by tying the vegetation to the frame with lupine cordage.   A smoke hole provided 
ventilation but was covered in animal skin when it rained.  The central hearth was dug 
slightly below grade, and covered in stones.  Large villages had a sweathouse, excavated 
below grade and covered in planks.  The sweathouse was a men’s social center.  Large 
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villages also had dance houses constructed along the same plan as the male sweathouse 
where secret societies held rituals which were part of the Kuksu Religion.   
 
A strong sense of property and ownership typified the Coast Miwok.  Coast Miwok 
villages controlled discrete territories and excised tolls from outsiders.  Land surrounding 
villages was not regarded as property, however, use rights were attached to resource 
patches and fishing and hunting localities.   
 
Many social interactions involved various types of transactions.  For example, 
transportation and disposal of a slain bear’s head, permission to hunt or fish on owned 
tracts, acquisition of songs and ritual amulets, curing of all kinds, and initiation into 
secret societies were all monetary transactions. Clam shell disk beads manufactured from 
Saxidomus sp. were used as money.  Abalone shells provided prized material for 
ornaments which were not part of the monetary system. 
 
Coast Miwok language suggests a moiety organization existed. Personal names included 
the term for either “land” or “water,” but individuals changed their names freely, and 
siblings often did not share the same land/water affiliation.  Kinship patterns and 
residential location do not appear to have been affected significantly.  Therefore, moiety 
organization probably was vestigial.  
 
The closest known Coast Miwok village, Olompali, was within the Indirect APE 
immediately adjacent to the Direct APE (Figure 7).  Kelly (1978:415, Figure 1; see also 
Barrett 1908:303-314, Map 1; and Maps 1 and 2; Collier and Thalman 1996:4-15 for 
Coast Miwok place names) notes two other villages were located within an approximate 
5 km (~3-miles) radius of the Direct/Indirect APE (Figure 7).  These included: Wotoki 
(27), located approximately 4.8 kilometers ( 3.0 miles) to the north along the Petaluma 
River; and Cóik ?éice(?) (31), situated approximately 4.8 kilometers ( 3.0 miles) to the 
southwest, south of Novato.  Other villages were present in the vicinity of the current 
location of Petaluma, along the upper part of San Antonio Creek, and in the vicinity of 
Novato-Nicasio-Ignacio. 
 
Prehistoric Olompali 
 
The prehistoric/ethnohistoric Coast Miwok village of Olompali, CA-MRN-193/H, now 
designated Olompali State Historic Park, is situated on the west side of U. S. Highway 
101 approximately one-half mile (800 m) northwest from the north end of the Gnoss 
Field runway (Arrigoni 1990:208-211;Mason 1971:104-111; Munro-Fraser 1880).  The 
village appears to have been given its name from the Coast or Lake Miwok word 
meaning “southerners”, this from the stem “olom” meaning south (Parkman et al 1981).     
European and Coast Miwok interaction(s) possibly first occurred in 1579 with the visit of 
Francis Drake and his crew to Marin County during their round-the-world voyage.  
Treganza (1958) excavated a trench through the middle of CA-MRN-193/H, searching 
for evidence of Sir Francis Drake’s 1579 voyage to the San Francisco Bay Area.  He 
found no artifacts associated with the early period of European contact.   
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Subsequent archaeological excavations conducted at Olompali recovered many artifacts 
temporally placing the village within the Upper Emergent Period, c. A.D. 1500-1800.  
(Parkman 2007; Slaymaker 1976).  A diagnostic attribute of the Upper Emergent Period 
is the appearance and use of clamshell disc money and further growth of trade, with more 
goods moving farther.  Among diagnostic artifacts recovered from CA-MRN-193/H 
(Olompali) are clamshell disc beads, steatite disc beads, plummet-shaped charmstones, 
small serrated corner-notched projectile points, and flat-bottomed, thin walled mortars 
Also, unearthed were remains of several structures, one of which was identified as a 
ceremonial dance house (Slaymaker 1976).  In central California, ceremonial dance 
houses typically occur in larger villages.   
 
While excavating the Olompali dance house, a silver sixpence coin dated1567, minted in 
the Tower of London, was found (Slaymaker 1976). The coin was on the dance house 
floor near a hearth which was radiocarbon-dated to about A.D. 1600.  Two Elizabethan 
glass paste beads, commonly used as trade goods by the English during this period, also 
were observed (Parkman 2007). 

Historic Context  

Historic exploration of the San Francisco Bay Area, including Marin County, begins with 
Gaspar de Portolá’s exploration of the Bay Area in 1769 (Beck and Haase 1974). 
Portolá’s expedition provided an incomplete impression of the Bay geography, thus 
prompting another expedition.  In 1770, Pedro Fages found a land route from Monterey 
to San Francisco in 1770.  After sighting the mouth of the Bay (later named the Golden 
Gate by John C. Frémont) Fages returned to Monterey.  During 1776, Juan Bautista de 
Anza started the first permanent European settlement in the region, by leading an 
expedition that constructed the Presidio de San Francisco and the Mission San Francisco 
de Assisi.   

Early Spanish-Mexican Exploration and Settlement of Marin County 

Marin County is one of the original 27 counties of California (Hoover et. al. 2002).  The 
name most likely is a transformation of the Spanish name for San Rafael Bay La Bahia 
de Nuestra Señora Rosario de la Marinera (Bay of Our Lady of the Mariner’s Rosary).  
An alternative place name story is that the county is named for Chief Marin, a Native 
American who harassed and attacked the Spanish settlers during the early years of the 
nineteenth century.  During 1810 and 1812-1814, Gabriel Moraga led several Spanish 
expeditions to the Marin-Sonoma area which probably passed through the Indirect APE 
near the Direct APE (Beck and Haase 1974:17-18).  In 1817, Chief Marin was captured 
by the Spanish, but escaped, and continued his campaign against the settlers for another 
nine years (Hoover et. al. 2002).   Mission San Rafael Arcangel was established in 
December 1817 (Beck and Haase 1974:18-19).  During 1821, the Luis Arguello-Father 
Blas Ordaz party journeyed through the Indirect APE on their circuit through 
northwestern California.  They were followed in 1823 by Alferez Sanchez and Father 
Jose Altimira, who decided upon establishing the final mission at Sonoma.  After mission 
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secularization in 1834, 20 Mexican land grants were made in Marin County, beginning in 
1838 (Beck and Haase 1974:28-29.  Several were located within the Novato area. 
 

Local Northeast Marin History 

Novato 
 
Novato’s history is profiled by Arrigoni (1990:194-205), Futcher (1981:149-151), Mason 
(1975:154-165), and Munro-Fraser (1880:290-295). In 1839, the Mexican government 
granted Rancho Novato to Fernando Feliz (Hoover et. al. 2002).  The rancho extended 
along San Francisco Bay from Black Point to Rancho San José (Beck and Haase 1975).  
Among other land grants in the Novato area were Rancho San Jose (1840), Corte Madera 
do Novato (1840), Rancho Olompali (1843), and Rancho Nicasio (1844).  These were 
occupied by the grantees, who built abode homes, raised cattle, and planted crops.  With 
the advent of the American Period in 1846-1848, and California’s admission as a state in 
1850, settlement of northeast Marin County proceeded.  Beginning in the 1850s, the 
Novato area became the locus of large-scale fruit-growing, especially apples.  Fruit and 
other local produce were shipped by barge to San Francisco where it found a ready 
market.  A town began to grow, centered on Novato Creek. The oldest extant building in 
Novato was built circa 1850 and later housed the Novato Post Office, headed by Henry F. 
Jones (Hoover et. al. 2002).  
 
Joseph B. Sweetster and Francis De Long contributed to the early development and 
economic prosperity of the town by planting orchards and vineyards, growing produce 
that was shipped to San Francisco from the landing at Novato Creek.  Sweetser sold his 
share of the ranch to DeLong in 1879.  Upon his death, De Long transferred his interest 
in the ranch to his son.  In 1888 The Home and Farm Company purchased the 6,000-acre 
ranch and subdivided the land into small lots for residential and business development.   
 
During 1879, the Northwestern Pacific Railroad reached northeastern Marin County 
(Stindt 1964).  This connected Novato with the rest of eastern Marin County and Sonoma 
County.  The area around the Novato station became the core area of “New Town,” while 
the older area along Novato Creek became “Old Town.”  During the 1880s fruit growing 
was joined by poultry raising, vegetable farming, and dairying in northeastern Marin.  
These agricultural activities increasingly occurred on reclaimed marshlands.   
 
With its saloons, wooden sidewalks and horse troughs, Novato’s frontier image persisted 
into the early twentieth century.  However, modernization proceeded rapidly with the 
advent of the first automobile and telephone exchange (1908), organization of a 
community council and building of a community center (1919-1923), the advent of what 
became U. S. Highway 101 (mid-1920s), the first Novato Harvest Festival (1925), and a 
fire district (1926).  During the 1930s Depression, many fruit and poultry farmers in 
northeast Marin went out of business, and Novato went into an economic decline.  This 
was partially mitigated with construction of Hamilton Field in 1933-1935 which provided 
a new source of jobs.  Completion of the Golden Gate Bridge in 1937 began Marin 
County’s role as a “bedroom community” for San Francisco.   
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During World War II, rising taxes and labor costs impacted many farmers, who began 
selling their land to developers.  In 1947-1948, U. S. Highway 101 was upgraded to a 
four-lane expressway through Novato.  During 1948, Novato became part of the North 
Marin Water District.  The explosive growth of largely unregulated uncontrolled tract 
housing in the late 1940s-1950s led to an increased demand for more formal community 
organization.  On January 12, 1960, Novato voted overwhelmingly to incorporate as a 
city.  Since 1960, Novato has continued to grow in a more orderly, planned manner.  
During the 1970s, the U. S. 101 Expressway through Novato was upgraded to freeway 
status.  
 
Historic Olompali 
 
Milliken (1995:249) comments that the Olompali also were known as the Choquinicos, 
the tribal name which their captain was baptized as in 1817 at Mission San Jose.  The 
exact territory occupied by the Olompali is a subject of debate.  In 1819, Father Payeras 
visited San Antonio Creek and named it the Canada de los Olompalis.  Barrett 
(1908:310) and Kroeber (1925:273-274) regarded San Antonio Creek as the Olompali 
core area.  Slaymaker (1982) placed the Olompali farther east within the current 
Olompali State Park.  However, this area may have been a border zone between between 
Olompali territory and that of the Omiomis of Novato (Milliken 1995:228, Map 4).  
Milliken notes 83 Olompali went to Mission San Francisco from 1814 to 1819.  During 
1816-1817, an additional 120 came to Mission San Jose. 
 
Other early mission records indicate a larger Native American population may have lived 
at Olompali.  Records from three missions: San Francisco de Asís (1776); San José de 
Guadalupe (1797); and San Rafael Arcángel (1817) suggest over 250 baptisms were 
performed on people from Olompali.  Olompali baptism numbers include (Parkman et al 
1981): 
 

 Missions San Francisco de Asís recorded 23 baptisms (1814-1816). 
 Missions San José de Guadalupe recorded 226 baptisms (1816-1818). 
 Missions San Rafael Arcángel recorded 10 baptisms (1817-1822). 

 
After the Sonoma Mission was established in 1823, regular trade was conducted along 
the El Camino Real which passed through the Olompali Rancheria. It was during this 
time that the first adobe was constructed, probably by neophytes from the San Rafael 
Mission. 
 
Following mission secularization in 1834, Camillo Ynitia emerged as the young 
“Christianized” leader of Olompali. He was the last headman of the village, and was 
given official title to the Rancho Olompali Land Grant (roughly two leagues of land) in 
1843 (Figure 8). He was the only Northern California Indian to later have his grant 
subsequently confirmed and patented by the U.S. Government (Parkman et al 1981). 
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During the Bear Flag Rebellion on June 24, 1846, a brief skirmish, “The Battle of 
Olompali”, took place at the village, where a Mexican force gathered at Camillo’s adobe. 
Captain John Fremont’s American troops, under the command of Lieutenant Henry L. 
Ford, confronted Juan Padilla’s Californios, under the command of Captain Joaquin de la 
Torre. The Californios were having breakfast at the adobe which was unknown to the 
Americans as they made an attempt to raid the corral for horses. In the ensuing fight, at 
least one of the Californios died, making this the only action of the Bear Flag Revolt to 
produce casualties (Hoover et al 2002).  
 
Camillo sold the majority of his land to Marin County Assessor, James Black, in 1852 for 
$5,200.  He retained a small parcel known as Apalacocha. According to Dr. Robert 
Thomas, Camillo’s great-great grandson, the Ynitia family lived in the adobe until 1856 
when Camillo was killed outside his door (Parkman et al 1981). 
 
In 1852, James Black bought the majority of Camillo Ynitia’s Rancho Olompali Grant 
for $5,200 (Arrigoni 1990:208-211; Mason 1971:104-111; Parkman 1981).  Originally 
from Scotland, Black was previously married, and had a daughter, Mary.  He made a 
fortune during the Gold Rush, and was elected Marin County Tax Assessor in 1852.  
When Mary Black married Galen Burdell in 1863, her father gave her Olompali Ranch as 
her wedding present.  During the late nineteenth and early twentieth centuries, the 
original Olompali adobe was progressively expanded into the Burdell Mansion.  The 
property stayed in the Burdell family until 1943 when it was sold to Court Harrington.  
 
Harrington subsequently sold the property to the University of San Francisco who used it 
as a Jesuit retreat. In the 1960s the University of San Francisco tried to sell the property 
many times. However, each time buyers defaulted, and the land reverted back to the 
university. In 1967, Don McCoy leased the property and founded a commune called “The 
Chosen”.  During this time he hosted musical artists from San Francisco, including Grace 
Slick, Janis Joplin and The Grateful Dead. The Grateful Dead recorded at least one album 
“Aoxomoxoa” at Olompali, and the photo for the back of their album cover was taken 
there, showing band and commune members (Parkman 2007). In 1969, after the 
drowning death of two children and a fire, which gutted the Burdell Mansion, the 
commune members had to vacate the property. The Camillo Ynitia Adobe was added to 
the National Register of Historic Places in 1973.   During the early 1970s, the barns at 
Olompali were leased as stables to a riding club. In 1977, Olompali was purchased by the 
State of California and eventually made into a State Historic Park. 
 
Gnoss Field 
 
Use of what became Gnoss Field dates to 1939 (Arrigoni 1990:206-207; Mason 
1975:170-171).  In that year, William Wright, who owned the property, built a landing 
strip for his small plane.  In 1945-1946, after trying to sell his airport to Marin County for 
$1,000 an acre, Wright leased the field to Woody Binford.  During 1947, teamed with 
Jack Lewis, Binford built a 3,000 foot dirt runway, two hangers, and an office, and 
opened a flying school.  It operated until 1949, when a change in flight school training 
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regulations ended its existence.  In 1950, operation of the field passed to Harry Tollefson, 
who ran the field’s facilities until the late 1960s. 
 
During the late 1950s and early 1960s, the Marin County board of supervisors considered 
several sites for a county airport before finally deciding upon the Novato facility.  In 
1968 the county, aided by federal funding, bought the field along with additional land.  It 
was named for William Gnoss, the highly popular North Marin supervisor who had 
worked for many years to expand aviation in Marin.  During 1968, a 3,300-foot runway, 
60 feet wide, was asphalt-paved, and a facilities complex built at the south end of the 
field.  The field soon was home for 1,200 plus small aircraft, and witnessed 
approximately 125,000 takeoffs and landings per year.  Additional plans for construction 
of a control tower and an additional runway have not been realized.  

EXPECTATIONS 

 
The Direct APE has a moderate to high potential for the presence of prehistoric cultural 
resources.  Although no cultural resources have been recorded within the Direct APE, 18 
archaeological sites (14 prehistoric, two multi-component, two historic) have been 
recorded within a one-mile radius of the Direct APE.  Nine of the prehistoric sites form a 
site complex, beginning approximately 800 m west of the Direct APE, centered on the 
ethnohistoric village of Olompali, CA-MRN-193.  
 
Given that the prehistoric-ethnohistoric village complex of Olompali is located only 800 
meters west from the Direct APE; a fairly high possibility exists for presence of 
“satellite” task and other sites exists within or in the vicinity of the Direct APE.  Small 
villages or temporary campsites were often located near perennial watercourses, and/or 
resource patches, with larger villages situated in closer proximity to major watercourses 
such as San Antonio or Novato Creeks.  Resource procurement activities (i.e., hunting, 
food gathering, trade, etc.) regularly took people out of their residential locations into the 
surrounding landscapes.  Therefore, if prehistoric resources are to be encountered, they 
will likely consist of evidence of these resource procurement activities and/or associated 
temporary campsites.  Evidence for such activities would most likely be present as stone 
tools, waste materials resulting from stone tool production, and/or ecofacts (i.e., shellfish 
remains, animal bone).  
 
Additionally, a potential exists for the presence of buried cultural materials within the 
Direct APE.  Although the Direct APE is currently located within reclaimed tidal marsh, 
San Francisco Bay and its associated marshes only reached their historic extent 
approximately 4,000-5,000 years ago.  Prior to that time, the Direct APE would have 
been near the Petaluma River, and characterized by upland alluvial soils with attendant 
floral, faunal, and human presence.  Therefore, the potential exists within the Direct APE 
for occurrence of subsurface cultural materials beneath the marsh deposits. 
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It is unlikely surficial prehistoric cultural resources will be encountered in the Airport 
runway or associated facilities, which have been constructed upon imported fill.  They 
also are unlikely to occur within portions of reclaimed tidal marsh within the Direct APE, 
except for possibly along tidal sloughs.  The potential for encountering surficial 
prehistoric cultural resources in the Direct APE is greater to the west in areas proximal to 
the former interface between the tidal marsh and upland areas, and also within the 
Indirect APE around the Olompali site complex.  Prehistoric cultural resources also may 
occur on buried Early-Middle Holocene surfaces and below within the reclaimed tidal 
marsh.    
 
Expectation of the presence of historic era cultural resources is moderate to high.  Within 
the Direct APE and its immediate vicinity, they most likely would be associated with 
transportation (i.e., establishment and development of the U. S. Highway 101 and 
Northwestern Pacific Railroad corridors) and agricultural activities (i.e., those associated 
the Olompali Rancho and neighboring properties). Two previously recorded historic 
archaeological sites located in the Indirect APE within one mile of the Direct APE 
include a portion of former U. S. Highway 101 and a segment of the Northwestern 
Pacific (NWPRR) grade.  A historic concrete cattle trough, a refuse scatter, and a Dairy 
complex are present within the Indirect APE within approximately three miles of the 
Direct APE.   
 
Historic maps (Figure 9) depict several structures within the Indirect APE, including 
those associated with the historic Rancho Olompali complex, roads (among which is the 
probable original route of what became U. S. Highway 101), and the NWPRR within one 
mile.  Potential historic era cultural resources that may occur within the Direct APE 
include structures, historic landscape modifications associated with land reclamation or 
agriculture (i.e., ditches, levees, dikes, walls, fences, barns and outbuildings, corrals, 
etc.), and transportation features (roads, railroads, bridges, culverts, associated facilities 
and utilities).   Additionally, some of the buildings associated with Gnoss Field may be 
older than 50 years.  Historic period cultural resources may be encountered throughout 
the Direct APE. 

FIELD METHODS 

 
May 5-7, 2008 Survey.  On May 5-7, 2008, Kimberly Kersey and Daniel Trout of 
TREMAINE conducted an intensive pedestrian survey of a portion of the northern APE.  
The survey included 100 percent coverage of an irregularly-shaped parallelogram with an 
associated access road corridor located immediately north from the current Airport 
runway.  The survey area totaled approximately 12.4 acres.   
 
The survey was conducted in linear transects roughly running southwest-northeast.   
Transects were spaced no further than 10 meters apart, and often were placed at much 
narrower intervals. Ground cover was cleared to inspect exposed ground surface for 
cultural materials, changes in soil color and texture, or other evidence of previous human 
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occupation. A hand-held GPS unit, digital camera, and appropriate documentation 
materials for recordation of any observed cultural resources were used.  
 
September 26, 2009 Survey.  On September 26, 2009, an intensive archaeological survey 
was conducted by John Lopez and Kim Tremaine.  It was focused upon the remaining 
portion of the northern APE as well as the southern APE. Survey methodology was the 
same as that employed during the May 5-7, 2008 survey. 

STUDY RESULTS AND CONCLUSIONS 

Previous Disturbances 

The original construction of Gnoss Field resulted in impacts to the area beneath and 
immediately surrounding the existing runway and hangars.  Additionally, reclamation of 
bay marshlands, construction of the Northwestern Pacific Railroad, U. S. Highway 101, 
various ancillary and access roads, and historic period agricultural activities have also 
impacted the APE and its immediate vicinity.  These impacts may have damaged or 
obscured prehistoric, ethnohistoric, and/or historic cultural resources.  

Ground Visibility 

During the field surveys, ground visibility was poor, varying from about 10 to 20 percent 
due to dense vegetation.  Much of the southern APE was inundated with a shallow (1-2 
inch deep) pond hosting tules and other aquatic vegetation.  This made survey in this 
locale impossible.  The far end of the northern APE, composed of gently undulating 
marshland, hosted grasses, herbs, and forbs in the elevated areas, in contrast to the 
periodically inundated bottomlands which were generally vegetation-free and sandy. 

Surface Findings 

No surficial prehistoric, ethnohistoric, or historic cultural resources were observed during 
intensive survey of the APEs.  No culturally significant plants (Appendix C) were noted. 

Subsurface Findings 

A very limited subsurface testing effort was undertaken to determine presence/absence of 
buried cultural materials given poor ground visibility and possible paleo-living surfaces 
beneath accumulated San Francisco Bay infill over the last 10,000 years.  Eight shovel 
test probes (STPs) were excavated to sample locations within the northern APE (Figure 
10).  These were 30 by 30 cm in size, and dug in approximate 10 cm levels to depths of 
10 to 80 cm below the surface.  Most probes were terminated at 60 cm.  Excavated soils 
(silt loam and clay) were passed through 1/8-inch hardware mesh.  No cultural materials 
were observed.  
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Caveat 

It is possible that buried cultural deposits were missed given the limited subsurface 
sampling effort and overall poor ground visibility.   

Unanticipated Discovery of Human Remains 

In the event that any human remains or any associated funerary objects are encountered 
during construction, all work will cease within the vicinity of the discovery.  In 
accordance with the California Environmental Quality Act (CEQA) (Section 1064.5) and 
the California Health and Safety Code (Section 7050.5), the county coroner should be 
contacted immediately. If the human remains are determined to be Native American, the 
coroner will notify the Native American Heritage Commission, who will notify and 
appoint a Most Likely Descendent (MLD). The MLD will work with a qualified 
archaeologist to decide the proper treatment of the human remains and any associated 
funerary objects.  
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Figure 2. Gnoss Field Alternative B. T remaine & A ssociates, Inc.
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Figure 3. Gnoss Field Alternative D. T remaine & A ssociates, Inc.
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in Portions of Marin and Adjacent Southern Sonoma Counties
(From Kelly 1978, Fig. 1).
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Smithsonian Institution, Washington, 1978.
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 T R E M A I N E  &  A S S O C I A T E S ,  I N C .  
Cultural and Natural Resource Sciences 

859 STILLWATER RD, STE 1 ♦ W. SACRAMENTO, CA 95605 
(916) 376-0656 voice; (707) 471-6502 fax 

w w w . t r e m a i n e . u s  
 
 

February 4, 2008 
 
Ms. Leigh Jordan 
Northwest Information Center 
Sonoma State University 
1303 Maurice Avenue 
Rohnert Park, CA 94928 
 
 
Dear Ms. Jordan: 
 
I am requesting a RAPID RESPONSE record search for the Gnoss Field Airport EIR 
Project in Marin County, California.  Please contact me if this search will take 
longer than TWO HOURS to complete. 
 
Enclosed is one 1:24,000 quadrangle map with the project area clearly delineated 
by a red dot, with a 1/4 mile search buffer in yellow.  Please perform a standard 
[rapid response] record search checking all sources on file at the Information 
Center.  Please provide copies of site records and the title pages of reports within 
the study area; please see the specific instructions on the checklist that I have 
attached. 
 
If you have any questions, feel free to call ME at 916.376.0656; or you may reach 
me on my field phone at 707.689.6729. 
 
Sincerely, 
 
Kim Kersey 
 
Archaeologist 
 
 
Enc. One USGS Quadrangle Map, One Records Search Request Form 
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April 10,2008 

Ms. Leigh Jordan 

TREMAINE & ASSOCIATES, INC. 
Cultural and Natural Resource Sciences 

859 STILLWATER RD, STE 1 • W. SACRAMENTO, CA 95605 
(916) 376-0656 voice; (707) 471 -6502 fax 

www.tremaine . us 

Northwest Information Center 
Sonoma State University 
1303 Maurice A venue 
Rohnel1 Park, CA 94928 

Dear Ms. Jordan: 

I am requesting a RAPID RESPONSE record search for the Gnoss Field Airport EIR 
Project in Marin County, California. Please contact me if this search will take 
longer than TWO HOURS to complete. 

Enclosed is one I :24,000 quadrangle map with the project area clearly delineated 
in red; this red zone includes a "buffer" zone so please pelform the record search 
for the area within the red boundary. Please perform a standard [rapid response] 
record search checking all sources on file at the Information Center. Please 
provide copies of site records and the title pages of reports within the study area; 
please see the specific instructions on the checklist that I have attached. 

If you have any questions, feel free to call me at 916.376.0656 extension 113, or 
you may reach me on my field phone at 707 .689.6729. 

Sincerely, 

Kim Kersey 

Archaeologist 

Enc. One USGS Quadrangle Map, One Records Search Request Form 
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California Historical Resources Information System 

Regular Rate Rapid Response Rate I I 
2 HOURS 

Date : April 10. 2008 

Name : ~K~im~K~e~~~e~y __________________________ _ 

Phone#, _(916)376-0656 or cell (707),,,6"'8-"9-:;6,,7,,2Z-9 ______________ _ 

Affiliation: Tremaine & Associates. Inc. 

Address: 859 Stillwater Rd. Ste I, West Sacramento, Ca 95605 

Project: Gnoss Field Airport EIR-expanded south portion of project area 

Pl Address East of Hwy 101 approximately 1 mile north of Novato 

County: "M~a~n~·n"-____________________________ _ 

UTM, 

Quad: 

DATABASE 

Petaluma River 

Please include the following information for the project area 

PREHISTORIC 
List of Sites 

List of Studies 

Mapped Sites 

within the project area 

within the project area 

within the project area 

Mapped Studies within the project area 

HISTORIC 
List of Sites 

List of Studies 

Mapped Sites 

within the project area 

within the project area 

within the project area 

Mapped Studies within the project area 

)Yes (';l INa 
Yes No 

IYeS (';l INO 
Yes No 

!Yes &> INO 
Yes No 

I~:~ ~ I~EJ 

!Yes &> INO 
Yes No 

I~:~ 0 r~~ J 
!Yes &> INO 
Yes No 

IYes ~ INa 
Yes No 

File No. _____ _ 

1 
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Copies of entire site records: 

Copies of entire study reports: 

Bibliographic references: 

INVENTORIES 
Please check: 

with in the project area 

within the project area 

within the project area 

within the project area 

* Histori c Properties Directory, including: 
- National Register of Historic Places 

California Register 
Cal ifornia Historical Landmarks 
California Points of Historical Interest 

* Ca lifornia Inventory of Histori c Resources: 
'" Other Historic I nventories, if applicable: 

[Yes (9 INO 
Yes No 

Yes No (Sl 

Yes No 

IVes <Sl INo 

IYes INO 
Yes No 

IVes <Sl INo 

IYes (Sl INO 
Yes IS> No 

OTHER historic maps ~ TNa 
Please list: 

historic maps 
GLO Plats 
soi l survey maps 

File No. _____ _ 

2 
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CALIFORNIA 

HISTORICAL 

RESOURCES 

INFORMATION 

SYSTEM 

Date: 14 April 2008 

·ALAMEDA 
COLUSA 
CONTRA COSTA 
LAKE 

MARIN 
MENDOCINO 
MONTEREY 
NAPA 
SAN BENITO 
SAN FRANCISCO 

MEMO 

SAN MATEO 
SANTA CLARA 
SANTACRUZ 
SOlANO 
SONOMA 
YOLO 

Northwest Information Center 
Sonoma State University 
1303 Maurice Avenue 
Rohnert Park, California 94928-3609 
Tel: 707.664.0880' Fax: 707.664.0890 
E-mail: leigh.jordan@sonoma.edu 

To: Kim Kersey, Tremaine & Associates, Inc., 859 Stillwater Road, Suite 1, West 
Sacramento, CA 95605 

From: Lisa Hagel 

Re: Gnoss Field Airport EIR - expanded south portion of project area; NWIC File #: 
07-1448 

Novato 7.5' 

Sites within the project area: P-21-2626, 213, 2631, 217, 201, 450, 449, 377, & 376 are 
within the project area. Enclosed are copies ofthe site record forms. The site 
locations are plotted on the enclosed maps. 

Studies within the project area: S-7205, 2363, 2663, 6250, 6975, 27650, 17584, 1165, 
25065,17948,14869, 7938,2336,28400,2803,12476,9462,23434,23432, 
20395, 16569, 13456, 13204,7145,518,11547,27434,26620,26611,23796, 
2437,26584,2348,2349,20352,2618,1349,1315, 13217, 17560,2383,22086, 
9901,20380,28859,16554,3,12940,12941,29655,33557, & 7889 are within 
the project area. Enclosed are bibliographic references for the repOlis. The study 
locations are plotted on the enclosed maps. 

OHP Historic Propeliies Directory: Copied the indices for Novato. 

Califomia Inventory of Historical Resources: 
o fthe proj ecl. 

There were no listings in the vicinity 

Soil Survey of Marin County, Califomia: Copied the peliinent map & legend. 

Historic maps (copied the peliinent sections of the maps): 
1859 Rancho Novato Plat Map 
1914 USGS Petaluma Quadrangle 
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 T R E M A I N E  &  A S S O C I A T E S ,  I N C .  

859 Stillwater Road, Suite 1 
West Sacramento, CA 95605 

(916) 376-0656 Voice; (916) 376-0676 Fax 
w w w . T r e m a i n e . u s  

 
 

 
 
February 14, 2008 
 
Ms. Gloria Tomei 
Native American Heritage Commission 
915 Capitol Mall, Room 364 
Sacramento, California 95814 
 
Re: Marin County Airport (Gnoss Field) EIR 
 
Dear Ms. Tomei: 
 
We are conducting an archaeological investigation to contribute a cultural 
resources chapter for the Marin County Airport (Gnoss Field) EIR, Marin County, 
California. 
 
Marin County, California, T3N R6W: Sections 5 & 6, and T4N R6W: Sections 29, 
30, 31 and 32; Petaluma River Quadrangle.  Attached is the 7.5’ Quad Map. 
 
We are requesting that you review your Sacred Lands file for any cultural 
resources within the project area.  In addition, please send a list of names of Native 
American individuals/organizations who may have knowledge of cultural 
resources in the project area.  We would like to provide them with the opportunity 
to express any concerns they might have about the project. 
  
 
If you have any questions, please do not hesitate to call me at 916-376-0656 
extension 113. 
 
 
Sincerely, 
Kimberly Kersey 
 
Enclosures: 1 U.S.G.S. topographic map 
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~02/21/2008 10:54 FAX 916 657 53~n 

=-

NARC 141001 

STATE OF CAiIFQRNIA 

NATIVE AMERICAN HERITAGE COMMISSION 
916 CAPITOL MALL, R.OOM364 
SACRAMENTO, CA 95614 
(916) .03-4082 
Fax (916) 6S7-539D 
Web SUe www.nahc.cillI.go'l 

Kimberly Kersey 
Tremaine & Associates, Inc. 
859 Stillwater Road, Suite 1 
West Sacramento, CA 95605 

Sent by Fax: 916-376-0676 
Number of Pages: 2 

':; 

February 20, 2008 

Re: Proposed Marin County Airport, Marin County. 

Dear Ms. Kersey: 

Arnold Sphw:trzenenoAr"Oovernqr 

A record search of the sacred land file has failed to indicate the presence of Native American 
cultural resources in the immediate project area. The absence of specific site information in the 
sacred lands file does not indicate the absence of cultural resouroes in any proJect area. Other 
sources of cultural resources should also be contacted for information regarding known and 
recorded sites. 

Enclosed is a list of Native Americans individuals/organizations who may have knowledge of 
cultural resources in the project area. The CommiSSion makes no recommendation or 
preference of a single individual, or group over another. This list should provide a starting place 
in locating areas of potential adverse impact within the proposed project area. I suggest you 
contact all of those Indicated, if they cannot supply information, they might recommend others 
with specific knowledge. By contacting all those listed, your organization will be better able to 
respond to claims of failure to consult with the appropriate tribe or group. If a response has no\ 
been received within two weeks of notification, the Commission requests that you follow-up with 
a telephone call to ensure that the project information has been received. 

If you receive notification of change of addresses and phone numbers from any of these 
Individuals or groups, please notify me, With your aSSistance we are able to assure that our 
lists contain current Information, If you have any questions or need additional information, 
please contact me at (916) 653·4038. 

Sin erely, c-
\ ~ '~~c:-----~-'---P;-:----, 

Deb '9 ;ilas.Treadway:::::'~ ~ 
Envlro mental Specialist III 
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Native American Contact 
Sonoma County 

November 12, 2008 

The Federated Indians of Graton Rancheria 
Gene Buvelot 
6400 Redwood Drive, Ste 300 Coast Miwok 
Rohnert Park , CA 94928 Southern Pomo 
coastmiwok@aoLcom 
(415) 883-9215 Home 

Cloverdale Rancheria of Pomo Indians 
Patricia Hermosillo, Chairperson 
555 South Cloverdale Blvd., Suite A Pomo 
Cloverdale , CA 95425 
clvrdler61 @aoLcom 
(707) 894-5775 
909-894-5727 

Dry Creek Rancheria of Pomo Indians 
Harvey Hopkins, Chairperson 
P.O. Box 607 Pomo 
Geyserville , CA 95441 
drycreek@sonic.net 
(707) 473-2178 

Lytton Rancheria Band of Pomo Indians 
Margie Mejia, Chairperson 
1300 N. Dutton, Suite A Pomo 
Santa Rosa , CA 95401 
lyttonband@aoLcom 
(707) 575-5917 
(707) 575-6974 - Fax 

This list Is current only as of the date 01 this document. 

Stewarts Point Rancheria 
Eric Wilder, Chairperson 
3535 Industrial Dr., Suite B2 
Santa Rosa , CA 95403 
tribalofc@stewartspointrancher 
(707) 591-0580 - Voice 
(707) 591-0583 - Fax 

Ya-Ka-Ama 
6215 Eastside Road 
Forestville , CA 95436 
(707) 887-1541 

Pomo 

Pomo 
Coast Miwok 
Wappo 

The Federated Indians of Graton Rancheria 
Greg Sarris, Chairperson 
6400 Redwood Drive, Ste 300 Coast Miwok 
Rohnert Park , CA 94928 Southern Pomo 
coastmiwok@aol.com 
707-566-2288 
707-566-2291 - fax 

Mishewal-Wappo Tribe of Alexander Valley 
Earl Couey, Cultural Resources Manager 
P.O. Box 5676 Wappo 
Santa Rosa , CA 95402 
ecouey.1 @netzero.net 
707-478-7895 

Distribution of this list does not relieve any person of statutory responsibility as defined In Section 7050.5 of the Health and 
Safety Code, Section 5097.94 of the Public Resources Code and Section 5097.98 of the public Resources Code. 

This list Is only applicable for contacting local Native Americans with regard to cultural resources for the proposed 
Project In Marin County, TN 3N, R 6W, Sect 5 & 6, T 4N, R 6W, Sects 29, 30, 31, 32; Sonoma County, 
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Native American Contact 
Sonoma County 

November 12, 2008 

Dawn S. Getchell 
P.O. Box 53 
Jenner , CA 95450 
(707) 865-2248 

Lytton Band of Pomo Indians 
Lisa Miller, Tribal Administrator 

Coast Miwok 
Pomo 

1300 N. Dutton, Suite A Pomo 
Santa Rosa ,CA 95401 
Iyttonband@aol.com 
(707) 575-5917 
(707) 575-6974 FAX 

Stewarts Point Rancheria THPO 
Reno Franklin, Tribal Historic Perservation Officer 
3535 Industrial Dr., Suite B2 Pomo 
Santa Rosa ,CA 95403 
reno@stewartspointrancheria. 
(707) 591-0580 EXT 105 
(707) 591-0583 FAX 

Stewarts Point Rancheria 
Lynne Rosselli, Environmental Planning Department 
3535 Industrial Dr., Suite B2 Pomo 
Santa Rosa ,CA 95403 
Iynne@stewartspointrancheria 
(707) 591-0580 ext1 07 
(707) 591-0583 FAX 

This list Is current only as of the date of this document. 

Lytton Band of Pomo Indians 
Vice Chairperson 
1300 N. Dutton, Suite A Pomo 
Santa Rosa ,CA 95401 
cathylopez@aol.com 
(707) 575-5917 
Fax: (707) 575-6974 

Lytton Band of Pomo Indians 
Environmental Planner 
1300 N. Dutton, Suite A Pomo 
Santa Rosa ,CA 95401 
(707) 575-5917 
(707) 575-6974 FAX 

The Federated Indians of Graton Rancheria 
Frank Ross 
440 Apt. N Alameda del Prado Coast Miwok 
Novato , CA 94949 Southern Pomo 
miwokone@yahoo.com 
(415) 269-6075 

Cloverdale Rancheria of Pomo Indians 
Mario Hermosillo Jr., Tribal Environmental Planner 
555 South Cloverdale Blvd., Suite A Pomo 
Cloverdale ,CA 95425 
mhermosillo@cioverdalerancheria.com 

(707) 894-5775 
707-894-5727 

Distribution of this list does not relieve any person of statutory responsibility as defined In Section 7050.5 of the Health and 
Safety Code, Section 5097.94 of the Public Resources Code and Section 5097.98 of the public Resources Code. 

This list Is only applicable for contacting local Native Americans with regard to cultural resources for the proposed 
Project In Marin County, TN 3N, R 6W, Sect 5 & 6, T 4N, R 6W, Sects 29, 30, 31, 32j Sonoma County. 
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Native American Contact 
Sonoma County 

November 12, 2008 

Mishewal-Wappo Tribe of Alexander Valley 
Scott Gabaldon, Chairperson 
PO Box 1794 Wappo 
Middletown ,CA 95461 
sgdcinc@sbcglobal.net 
707-494-9159 

This list Is current only as of the date of this document. 

Distribution of this list does not relieve any person of statutory responsibility as defined In Section 7050.5 of the Health and 
Safety Code, Section 5097.94 of the Public Resources Code and Section 5097.98 of the Public Resources Code. 

This list Is only applicable for contacting local Native Americans with regard to cultural resources for the proposed 
Project In Marin County, TN 3N, R 6W, Sect 5 & 6, T 4N, R 6W, Sects 29, 30, 31, 32; Sonoma County. 
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T R E M A I N E  &  A S S O C I A T E S ,  I N C  

Cultural and Natural Resource Sciences 
859 Stillwater Road, Ste. 1, West Sacramento, Ca 95605 

(916) 376-0656 voice; (916) 376-0676 fax  
w w w . T r e m a i n e C N R S . c o m  

 
 
 
February 22, 2008 
 
Gene Buvelot 
The Federated Indians of Graton Rancheria 
6400 Redwood Drive, Suite 300 
Rohnert Park, CA 94928 
 
 
RE: Proposed Gnoss Field (Marin County Airport) EIR Study  
 
 
Dear Mr. Buvelot: 
 
 
TREMAINE & ASSOCIATES, INC. (TREMAINE) will soon be conducting an 
archaeological investigation for the preparation of an EIR for Gnoss Field (Marin 
County Aiport) Marin County, California.  Enclosed is the 7.5’ Quad Map with the 
project area outlined in red. 
 
A records search has been completed for the project area.  The search was 
conducted at the Northwest Information Center of the California Historical 
Resources Information System.  No cultural resources were identified within the 
boundaries of the project area in the records search.  Eighteen sites have been 
identified within a 1-mile radius of the project area.  Six of the 18 sites are located 
in Olompali State Historic Park, also the location of a very large and important 
Coastal Miwok village site in use until the 1850’s.  The remaining 12 sites consist 
of: 6 shell midden/mound sites; 3 midden sites; 1 Petroglyph site; and 2 basalt rock 
outcrops.   A majority of the sites listed above, including Olompali, are located due 
west of the Airport, on the west side of Highway 101.  Prior to levee construction 
along the Petaluma River, the lowlands at the base of Burdell Mountain where the 
Marin County Airport is situated, was primarily marshland with associated ponds, 
sloughs, and a few islands.  This has been documented on the historic “Plat of 
Rancho Olompali” (1859) and the “USGS Petaluma Quadrangle” (1914). 
 
The Native American Heritage Commission (NAHC) has searched the sacred 
lands database for properties important to Native Americans in and near the 
project location.  The results were negative.  
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 2 

 
As part of the effort to identify any cultural resources in the project area, all Native 
America groups and individuals identified by the NAHC are being consulted to 
determine if they are aware of any properties of cultural or religious importance in 
the project area.  However, we recognize that much of the information about 
protected and sacred sites may be confidential and cannot be shared with those 
outside of your community.  We hope to work with you to minimize impacts on 
your cultural resources.  Please contact me to discuss how we can accomplish 
protection of your cultural resources within your limits of confidentiality and the 
needs of the project. 
 
Your efforts in this process provide invaluable information for the proper 
identification and treatment of cultural properties. If you have any questions or 
concerns about the project, please do not hesitate to call me at 916-376-0656 
extension 113. 
 
Sincerely, 
 
 
 
 
Kimberly Kersey  
 
 
Archaeologist 
Tremaine & Associates, Inc. 
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T R E M A I N E  &  A S S O C I A T E S ,  I N C  

Cultural and Natural Resource Sciences 
859 Stillwater Road, Ste. 1, West Sacramento, Ca 95605 

(916) 376-0656 voice; (916) 376-0676 fax  
w w w . T r e m a i n e C N R S . c o m  

 
 
 
February 22, 2008 
 
Frank Ross 
The Federated Indians of Graton Rancheria  
813 Lamont Avenue 
Novato, CA 94945 
 
 
RE: Proposed Gnoss Field (Marin County Airport) EIR Study  
 
 
Dear Mr. Ross: 
 
 
TREMAINE & ASSOCIATES, INC. (TREMAINE) will soon be conducting an 
archaeological investigation for the preparation of an EIR for Gnoss Field (Marin 
County Aiport) Marin County, California.  Enclosed is the 7.5’ Quad Map with the 
project area outlined in red. 
 
A records search has been completed for the project area.  The search was 
conducted at the Northwest Information Center of the California Historical 
Resources Information System.  No cultural resources were identified within the 
boundaries of the project area in the records search.  Eighteen sites have been 
identified within a 1-mile radius of the project area.  Six of the 18 sites are located 
in Olompali State Historic Park, also the location of a very large and important 
Coastal Miwok village site in use until the 1850’s.  The remaining 12 sites consist 
of: 6 shell midden/mound sites; 3 midden sites; 1 Petroglyph site; and 2 basalt rock 
outcrops.   A majority of the sites listed above, including Olompali, are located due 
west of the Airport, on the west side of Highway 101.  Prior to levee construction 
along the Petaluma River, the lowlands at the base of Burdell Mountain where the 
Marin County Airport is now situated, was primarily marshland with associated 
ponds, sloughs, and a few islands.  This has been documented on the historic “Plat 
of Rancho Olompali” (1859) and the “USGS Petaluma Quadrangle” (1914). 
 
The Native American Heritage Commission (NAHC) has searched the sacred 
lands database for properties important to Native Americans in and near the 
project location.  The results were negative.  
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As part of the effort to identify any cultural resources in the project area, all Native 
America groups and individuals identified by the NAHC are being consulted to 
determine if they are aware of any properties of cultural or religious importance in 
the project area.  However, we recognize that much of the information about 
protected and sacred sites may be confidential and cannot be shared with those 
outside of your community.  We hope to work with you to minimize impacts on 
your cultural resources.  Please contact me to discuss how we can accomplish 
protection of your cultural resources within your limits of confidentiality and the 
needs of the project. 
 
Your efforts in this process provide invaluable information for the proper 
identification and treatment of cultural properties. If you have any questions or 
concerns about the project, please do not hesitate to call me at 916-376-0656 
extension 113. 
 
Sincerely, 
 
 
 
 
Kimberly Kersey  
 
 
Archaeologist 
Tremaine & Associates, Inc. 
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T R E M A I N E  &  A S S O C I A T E S ,  I N C  

Cultural and Natural Resource Sciences 
859 Stillwater Road, Ste. 1, West Sacramento, Ca 95605 

(916) 376-0656 voice; (916) 376-0676 fax  
w w w . T r e m a i n e C N R S . c o m  

 
 
 
February 22, 2008 
 
Greg Sarris—Chairperson 
The Federated Indians of Graton Rancheria  
6400 Redwood Drive, Suite 300 
Rohnert Park, CA 94928 
 
 
RE: Proposed Gnoss Field (Marin County Airport) EIR Study  
 
 
Dear Mr. Sarris: 
 
 
TREMAINE & ASSOCIATES, INC. (TREMAINE) will soon be conducting an 
archaeological investigation for the preparation of an EIR for Gnoss Field (Marin 
County Aiport) Marin County, California.  Enclosed is the 7.5’ Quad Map with the 
project area outlined in red. 
 
A records search has been completed for the project area.  The search was 
conducted at the Northwest Information Center of the California Historical 
Resources Information System.  No cultural resources were identified within the 
boundaries of the project area in the records search.  Eighteen sites have been 
identified within a 1-mile radius of the project area.  Six of the 18 sites are located 
in Olompali State Historic Park, also the location of a very large and important 
Coastal Miwok village site in use until the 1850’s.  The remaining 12 sites consist 
of: 6 shell midden/mound sites; 3 midden sites; 1 Petroglyph site; and 2 basalt rock 
outcrops.   A majority of the sites listed above, including Olompali, are located due 
west of the Airport, on the west side of Highway 101.  Prior to levee construction 
along the Petaluma River, the lowlands at the base of Burdell Mountain where the 
Marin County Airport is situated, was primarily marshland with associated ponds, 
sloughs, and a few islands.  This has been documented on the historic “Plat of 
Rancho Olompali” (1859) and the “USGS Petaluma Quadrangle” (1914). 
 
The Native American Heritage Commission (NAHC) has searched the sacred 
lands database for properties important to Native Americans in and near the 
project location.  The results were negative.  
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As part of the effort to identify any cultural resources in the project area, all Native 
America groups and individuals identified by the NAHC are being consulted to 
determine if they are aware of any properties of cultural or religious importance in 
the project area.  However, we recognize that much of the information about 
protected and sacred sites may be confidential and cannot be shared with those 
outside of your community.  We hope to work with you to minimize impacts on 
your cultural resources.  Please contact me to discuss how we can accomplish 
protection of your cultural resources within your limits of confidentiality and the 
needs of the project. 
 
Your efforts in this process provide invaluable information for the proper 
identification and treatment of cultural properties. If you have any questions or 
concerns about the project, please do not hesitate to call me at 916-376-0656 
extension 113. 
 
Sincerely, 
 
 
 
 
Kimberly Kersey  
 
 
Archaeologist 
Tremaine & Associates, Inc. 
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T R E M A I N E  &  A S S O C I A T E S ,  I N C  

Cultural and Natural Resource Sciences 
859 Stillwater Road, Ste. 1, West Sacramento, Ca 95605 

(916) 376-0656 voice; (916) 376-0676 fax  
w w w . T r e m a i n e C N R S . c o m  

 
 
 
February 22, 2008 
 
Kathleen Smith   
1778 Sunnyvale Avenue 
Walnut Creek, CA 94596 
 
 
RE: Proposed Gnoss Field (Marin County Airport) EIR Study  
 
 
Dear Ms. Smith: 
 
 
TREMAINE & ASSOCIATES, INC. (TREMAINE) will soon be conducting an 
archaeological investigation for the preparation of an EIR for Gnoss Field (Marin 
County Aiport) Marin County, California.  Enclosed is the 7.5’ Quad Map with the 
project area outlined in red. 
 
A records search has been completed for the project area.  The search was 
conducted at the Northwest Information Center of the California Historical 
Resources Information System.  No cultural resources were identified within the 
boundaries of the project area in the records search.  Eighteen sites have been 
identified within a 1-mile radius of the project area.  Six of the 18 sites are located 
in Olompali State Historic Park, also the location of a very large and important 
Coastal Miwok village site in use until the 1850’s.  The remaining 12 sites consist 
of: 6 shell midden/mound sites; 3 midden sites; 1 Petroglyph site; and 2 basalt rock 
outcrops.   A majority of the sites listed above, including Olompali, are located due 
west of the Airport, on the west side of Highway 101.  Prior to levee construction 
along the Petaluma River, the lowlands at the base of Burdell Mountain where the 
Marin County Airport is situated, was primarily marshland with associated ponds, 
sloughs, and a few islands.  This has been documented on the historic “Plat of 
Rancho Olompali” (1859) and the “USGS Petaluma Quadrangle” (1914). 
 
The Native American Heritage Commission (NAHC) has searched the sacred 
lands database for properties important to Native Americans in and near the 
project location.  The results were negative.  
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As part of the effort to identify any cultural resources in the project area, all Native 
America groups and individuals identified by the NAHC are being consulted to 
determine if they are aware of any properties of cultural or religious importance in 
the project area.  However, we recognize that much of the information about 
protected and sacred sites may be confidential and cannot be shared with those 
outside of your community.  We hope to work with you to minimize impacts on 
your cultural resources.  Please contact me to discuss how we can accomplish 
protection of your cultural resources within your limits of confidentiality and the 
needs of the project. 
 
Your efforts in this process provide invaluable information for the proper 
identification and treatment of cultural properties. If you have any questions or 
concerns about the project, please do not hesitate to call me at 916-376-0656 
extension 113. 
 
Sincerely, 
 
 
 
 
Kimberly Kersey  
 
 
Archaeologist 
Tremaine & Associates, Inc. 
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T R E M A I N E  &  A S S O C I A T E S ,  I N C  

Cultural and Natural Resource Sciences 
859 Stillwater Road, Ste. 1, West Sacramento, Ca 95605 

(916) 376-0656 voice; (916) 376-0676 fax  
w w w . T r e m a i n e C N R S . c o m  

 
 
 
February 22, 2008 
 
Ya-Ka-Ama 
6215 Eastside Road 
Forestville, CA 95436 
 
 
RE: Proposed Gnoss Field (Marin County Airport) EIR Study  
 
 
Dear Ya-Ka-Ama: 
 
 
TREMAINE & ASSOCIATES, INC. (TREMAINE) will soon be conducting an 
archaeological investigation for the preparation of an EIR for Gnoss Field (Marin 
County Aiport) Marin County, California.  Enclosed is the 7.5’ Quad Map with the 
project area outlined in red. 
 
A records search has been completed for the project area.  The search was 
conducted at the Northwest Information Center of the California Historical 
Resources Information System.  No cultural resources were identified within the 
boundaries of the project area in the records search.  Eighteen sites have been 
identified within a 1-mile radius of the project area.  Six of the 18 sites are located 
in Olompali State Historic Park, also the location of a very large and important 
Coastal Miwok village site in use until the 1850’s.  The remaining 12 sites consist 
of: 6 shell midden/mound sites; 3 midden sites; 1 Petroglyph site; and 2 basalt rock 
outcrops.   A majority of the sites listed above, including Olompali, are located due 
west of the Airport, on the west side of Highway 101.  Prior to levee construction 
along the Petaluma River, the lowlands at the base of Burdell Mountain where the 
Marin County Airport is situated, was primarily marshland with associated ponds, 
sloughs, and a few islands.  This has been documented on the historic “Plat of 
Rancho Olompali” (1859) and the “USGS Petaluma Quadrangle” (1914). 
 
The Native American Heritage Commission (NAHC) has searched the sacred 
lands database for properties important to Native Americans in and near the 
project location.  The results were negative.  
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As part of the effort to identify any cultural resources in the project area, all Native 
America groups and individuals identified by the NAHC are being consulted to 
determine if they are aware of any properties of cultural or religious importance in 
the project area.  However, we recognize that much of the information about 
protected and sacred sites may be confidential and cannot be shared with those 
outside of your community.  We hope to work with you to minimize impacts on 
your cultural resources.  Please contact me to discuss how we can accomplish 
protection of your cultural resources within your limits of confidentiality and the 
needs of the project. 
 
Your efforts in this process provide invaluable information for the proper 
identification and treatment of cultural properties. If you have any questions or 
concerns about the project, please do not hesitate to call me at 916-376-0656 
extension 113. 
 
Sincerely, 
 
 
 
 
Kimberly Kersey  
 
 
Archaeologist 
Tremaine & Associates, Inc. 
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THIS INFORMATION WAS REMOVED TO PROTECT THE CULTURAL RESOURCES. 
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Western-Pacific Region
Airports Division

San Francisco Airports District Office
831 Mitten Road, Room 210
Burlingame, CA 94010

June 23, 2011

Mr. Nick Tipon
Sacred Sites Protection Committee
Federated Indians of Graton Rancheria
6400 Redwood Drive, Suite 300
Rohnert Park, CA 94928

Subject: Gnoss Field Airport Runway Extension Project, Marin County, California

Dear Mr. Tipon:

Thank you for your letter of February 15, 2011 providing the comments of the Federated
Indians of Graton Rancheria (FIGR) on the cultural resources report for the Gnosis Field
Airport Runway Extension Project, Marin County, California. In your letter you indicated
your interest in receiving information associated with archeological mitigation for the
project. The Federal Aviation Administration (FAA) has reviewed your comments and
coordinated with the County of Marin. The FAA concluded that your requests for additional
information could be accommodated as described below.

 The FAA will incorporate into the Environmental Impact Statement a cultural
resources mitigation measure to have an archeological monitor on-site during
initial excavation of the project site. The archeological site monitor would be
required to meet the Secretary of Interior’s Archeology and Historic Preservation
Standards and Guidelines, Professional Qualifications Standards for Archeology.
The archeological site monitor would be responsible for identifying any
unknown, previously unrecorded, archeological sites inadvertently exposed by
excavation for the project.

 The FIGR requested information regarding the identity and qualifications of the
archeological site monitor. Under state and federal requirements, the County of
Marin is required to follow a competitive procurement process to obtain
construction contractors and the associated archeological site monitor for the
proposed runway extension project. Once the County of Marin the awards a
contract for this work, the contractor(s) identity and background become a matter
of public record and the FIGR can obtain that information upon request from the
County of Marin. However, any archeological site monitor would be required to
meet the Secretary of Interior’s Archeology and Historic Preservation Standards
and Guidelines, Professional Qualifications Standards for Archeology.

 The FIGR has previously expressed interest in one of its members in being
retained as an archeological site monitor for the proposed project. The specific
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type of competitive contractual procurement for an archeological site monitor for
this project has not been established at this time. However, any member of the
public, including any member of the FIGR, who meets the Secretary of Interior’s
Archeology and Historic Preservation Standards and Guidelines, Professional
Qualifications Standards for Archeology, could compete for the contract to be
retained as the archeological site monitor for this project.

 The FIGR requested a copy of the archeological site monitor’s post-project final
monitoring report. Archeological reports can include confidential information,
such as the locations of archeological sites, which are not appropriate for release
to the general public. The FAA recognizes that if an archeological site is found
during this project, it may be associated with ancestors of members of the FIGR.
However, appropriate considerations of confidentiality of sensitive cultural
resources information requires that distribution of the post-project monitoring
report be considered on a case-by-case basis. Also the California Health and
Safety Code Section 7050.5, requires that the County Coroner be contacted
immediately if human remains or associated funerary artifacts are discovered
during project construction. If human remains were determined to be Native
American, the County Coroner would notify the California Native American
Heritage Commission, who would notify and appoint a Most Likely Descendent.
The Most Likely Descendent would work with a qualified archeologist to decide
the proper treatment of human remains and any associated funerary objects.

The FAA has concluded that the Gnoss Field Runway Extension project would have no
effect on historic properties on or eligible for the National Register of Historic Places. A
copy of our letter to the California State Historic Preservation Officer regarding this
determination (Enclosure 1) is included for your information.

Please contact me at telephone 650-876-2778 ext 612 if you have questions regarding
this letter. If upon review of this letter you desire further government-to-government
consultations regarding this project, please contact me within 30 days of receipt of this
letter and I will arrange a mutually agreeable schedule for you to hold consultations with
the appropriate FAA management official.

Sincerely,

original signed by

Douglas R. Pomeroy
Environmental Protection Specialist

Enclosure 1. FAA letter to the California State Historic Preservation Office dated June 23,
2011.
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Western-Pacific Region
Airports Division

San Francisco Airports District Office
831 Mitten Road, Room 210
Burlingame, CA 94010

June 23, 2011

Mr. Milford Wayne Donaldson
State Historic Preservation Officer
California Office of Historic Preservation
1725 23rd Street, Suite 100
Sacramento, CA 95816

Subject: Determination of No Effect on Historic Properties, Gnoss Field Airport Runway
Extension Project, Marin County, California

Dear Mr. Donaldson:

The Federal Aviation Administration (FAA) is preparing an Environmental Impact
Statement (EIS) and the County of Marin is preparing an Environmental Impact Report
(EIR) for the proposed Runway Extension Project at Gnoss Field Airport, Marin County,
California. The proposed project involves extending the airport’s existing runway by
1,100 feet to a total of 4,400 feet with corresponding extensions of the adjacent taxiway
and the perimeter levee surrounding the airport.

Although the EIS preparation is ongoing, the FAA now has sufficient information to
evaluate the effect of the proposed undertaking (project) on historic properties in
accordance Section 106 of the National Historic Preservation Act, and its implementing
regulations at Title 36 Code of Federal Regulations (CFR) Part 800, Protection of
Historic Properties. In accordance with 36 CFR 800.16 (i), and as described and
documented in this letter and enclosures, the FAA has concluded that the proposed
project will have no effect on the characteristics of any historic property that qualifies
that property for inclusion in, or eligibility for, the National Register of Historic Places.

Area of Potential Effect and Determination of No Effect
In our letter of June 28, 2010 the FAA established the Direct and Indirect Areas of
Potential Effect (APE) for the proposed project. By letter of July 20, 2010 your office
concurred with the FAA’s determination of the Direct and Indirect Areas of Potential
Effect (APE) for the proposed project.

The Cultural Resources Report (CR Report) , Cultural Resources Existing Conditions
and Survey Methodology Report and Archaeological Survey Report, revised October 25,
2010, (Enclosure 1), Figure 1, shows the Direct APE where physical disturbance and
construction of the runway extension would occur, as well as the Indirect APE where
indirect affects of the proposed project could potentially occur. The report found no
historic properties on or eligible for the NRHP within the Direct APE. Therefore, the
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FAA concludes that there would be no direct effect on historic properties on or eligible
for the NRHP as a result of direct impacts of the proposed project.

The FAA also concludes that no indirect effects to historic properties would occur as a
result of the proposed project. The CR Report did identify several historic properties on
or eligible for the NRHP in the Indirect APE. These properties are located west of U.S.
Highway 101 approximately 2000 feet northwest of the Direct APE and are part of the
Burdell Ranch Complex within Olompali State Park. Construction of the runway
extension will occur on the east side of U.S. Highway 101 and would not result in any
physical impacts on the Burdell Ranch Complex. Construction of the runway extension
would not substantially alter the visual setting of the airport or alter the characteristics or
visual setting of the historic properties in the Burdell Ranch Complex in a manner that
would affect their inclusion or eligibility for the NRHP.

As shown on the Community Noise Equivalent Level (CNEL) noise contour map
(Enclosure 2), the historic properties within the Burdell Ranch Complex are located
outside of the 65 decibel CNEL noise contour associated with the airport. FAA
regulations at Title 14 CFR Part 150 Airport Noise Compatibility Planning identify noise
levels below 65 decibels CNEL as generally compatible with all types of land uses.
Aircraft noise levels associated with the Gnoss Field Airport would remain compatible
with the existing uses of Olompali State Park and the Burdell Ranch Complex and not
alter the existing characteristics of the Burdell Ranch Complex that have resulted in
portions of the complex being on or eligible for inclusion in the NRHP.

Inadvertent Discoveries
Although no historic properties are known to occur in the Direct APE, the CR Report
identified that archeological or other historic sites could potentially be discovered during
construction of the proposed runway extension. As part of the environmental
requirements for this project, the FAA would require Marin County have an
archeological site monitor present during the initial site excavation of the proposed
runway extension. Marin County would be required to stop work and evaluate any
archeological or other historic site discovered during the excavation or subsequent
construction of the proposed project.

In addition, Marin County is subject to the California Environmental Quality Act and
California Health and Safety Code Section 7050.5, which require that the County
Coroner be contacted immediately if human remains or associated funerary artifacts are
discovered during project construction. If human remains were determined to be Native
American, the County Coroner would notify the California Native American Heritage
Commission, who would notify and appoint a Most Likely Descendent. The Most
Likely Descendent would work with a qualified archeologist to decide the proper
treatment of human remains and any associated funerary objects.

Tribal Coordination
The CR Report (Enclosure 1, Appendix B pages 8 - 9) and Enclosures (3) and (4)
documents coordination with tribal organizations. The FAA has communicated with all
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the Native American individuals and organizations identified by the California Native
American Heritage Commission as potentially having knowledge of cultural resources in
the area.

After updating the CR Report in October 2010, the FAA provided the revised report to
all the Native American individuals and organizations identified by the California Native
American Heritage Commission as potentially having knowledge of cultural resources in
the area. The FAA transmitted the revised CR Report by letter of January 31, 2011, and
requested that the tribal organizations provide any comments or concerns regarding the
report by March 7, 2011. To date, the Federated Indians of Graton Rancheria (FIGR), a
federally-recognized tribe, have been the only tribal or Native American organization to
indicate an interest in the proposed project.

The FIGR provided comments on the CR Report in its letter of February 15, 2011
(Enclosure 3). The FIGR concurred with the CR report’s conclusion that no known
archeological sites have been identified in the APE. The FIGR recommended that an
archeological monitor be on-site during excavation of the project site and identified its
interest in receiving copies of reports prepared by the archeological monitor. The FAA
explained in it letter of June 23, 2011 (Enclosure 4) that an archeological monitor would
be required for the project and how the FIGR’s requests for information could be
accommodated.

Please advise me within 30 days of receipt of this letter if you have any questions
regarding this letter. I can be reached at telephone 650-876-2778, extension 612, or e-
mail douglas.pomeroy@faa.gov.

Sincerely,

original signed by

Douglas R. Pomeroy
Environmental Protection Specialist

Enclosure 1: October 25, 2010 Cultural Resources Report
Enclosure 2: Community Noise Level Contour Map for Proposed Project
Enclosure 3: FIGR letter of February 15, 2011 to FAA
Enclosure 4: FAA letter of June 23, 2011 to FIGR
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• 
U.S. Department 
of Transportation 

Federal Aviation 
Administration 

December 11, 2008 

Reno Franklin 

Western Pacific Region 

Tribal Historic Preservation Officer 
Stewart's PointRancheria 
3535 Industrial Drive, Ste. B2 
Santa Rosa, CA 95403 

San Francisco Airports District Office 
831 Mitten Road, Room 210 
Burlingame, CA 94010-1303 

Marin County Airport - Gnoss Field, Novato, CA 
Environmental Impact Statement and Environmental Impact Report 

Dear Mr. Franklin: 

The Federal Aviation Administration will prepare an Environmental Impact Statement (EIS) and 
the County of Marin will prepare an Environmental Impact Report (EIR) (State Clearinghouse 
#2008072037) for the proposed extension of Runway 13/31 at Marin County Airport-Gnoss Field, 
Novato, California. The EIS and EIR will be prepared concurrently. This letter is a formal 
invitation to participate in the government-to-government consultation process with the FAA, in 
accordance with Section 106 of the National Historic Preservation Act, to discuss the known 
andlor potential presence of sites or properties of historic, architectural, archeological, or cultural 
Significance to Stewart's Point Rancheria that are located within the vicinity of Marin County 
Airport. We would also like to obtain an understanding of any issues or concerns that you may 
have regarding the analyses that will be undertaken in the EIS and the EIR. 

Please contact me if you would like to schedule a meeting or if you have any questions. I can be 
reached at: 

Barry Franklin 
Environmental Protection Specialist 
Federal Aviation Administration 
San FranciSCO Airports District Office 
831 Mitten Road, Room 210 
Burlingame, CA 94010-1303 
Phone: (650) 876-2778 
E-mail: Barry.Franklin@faa.gov 

Additional project information is also available at: www.gnossfieldeis-eir.com 

Sincerely, 

Barry Franklin 
Environmental Protection Specialist 



Page H-102

U.S. Department 
of Transportation 

Federal Aviation 
Administration 

December 11, 2008 

Betty Molina 
Ya-Ka-Ama 
6215 Eastside Road 
Forestville, CA 95436 

Western Pacific Region San Francisco Airports District Office 
831 Mitten Road, Room 210 
Burlingame, CA 94010-1303 

Marin County Airport - Gnoss Field, Novato, CA 
Environmental Impact Statement and Environmental Impact Report 

Dear Ms. Molina: 

The Federal Aviation Administration will prepare an Environmental Impact Statement (EIS) and 
the County of Marin will prepare an Environmental Impact Report (EIR) (State Clearinghouse 
#2008072037) for the proposed extension of Runway 13/31 at Marin County Airport-Gnoss Field, 
Novato, California. The EIS and EIR will be prepared concurrently. This letter is a formal 
invitation to participate in the government-to-government consultation process with the FAA, in 
accordance with Section 106 of the National Historic Preservation Act, to discuss the known 
andlor potential presence of sites or properties of historic, architectural, archeological, or cultural 
significance to Ya-Ka-Ama that are located within the vicinity of Marin County Airport. We would 
also like to obtain an understanding of any issues or concerns that you may have regarding the 
analyses that will be undertaken in the EIS and the EIR. 

Please contact me if you would like to schedule a meeting or if you have any questions. I can be 
reached at: 

Barry Franklin 
Environmental Protection Specialist 
Federal Aviation Administration 
San Francisco Airports District Office 
831 Mitten Road, Room 210 
Burlingame, CA 94010-1303 
Phone: (650) 876-2778 
E-mail: Barrv.Franklin@faa.gov 

Additional project information is also available at: www.gnossfieldeis-eir.com 

Sincerely, 

Barry Franklin 
Environmental Protection Specialist 
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U.S. Department 
of Transportation 

Federal Aviation 
Administration 

December 11, 2008 

Patricia Hermosillo 
Chairperson 

Western Pacific Region 

Cloverdale Rancheria of Pomo Indians 
555 S. Cloverdale Blvd., Ste. A 
Cloverdale, CA 95425 

San Francisco Airports District Office 
831 Mitten Road, Room 210 
Burlingame, CA 94010·1303 

Marin County Airport - Gnoss Field, Novato, CA 
Environmental Impact Statement and Environmental Impact Report 

Dear Ms. Hermosillo: 

The Federal Aviation Administration will prepare an Environmental Impact Statement (EIS) and 
the County of Marin will prepare an Environmental Impact Report (EIR) (State Clearinghouse 
#2008072037) for the proposed extension of Runway 13/31 at Marin County Airport-Gnoss Field, 
Novato, California. The EIS and EIR will be prepared concurrently. This letter is a formal 
invitation to participate in the government-to-government consultation process with the FAA, in 
accordance with Section 106 of the National Historic Preservation Act, to discuss the known 
andlor potential presence of sites or properties of historic, architectural, archeological, or cultural 
significance to Cloverdale Rancheria of Porno Indians that are located within the vicinity of Marin 
County Airport. We would also like to obtain an understanding of any issues or concerns that you 
may have regarding the analyses that will be undertaken in the EIS and the EIR. 

Please contact me if you would like to schedule a meeting or if you have any questions. I can be 
reached at: 

Barry Franklin 
Environmental Protection Specialist 
Federal Aviation Administration 
San Francisco Airports District Office 
831 Mitten Road, Room 210 
Burlingame, CA 94010-1303 
Phone: (650) 876-2778 
E-mail: Barrv.Franklin@faa.gov 

Additional project information is also available at: www.gnossfieldeis-eir.com 

Sincerely, 

Barry Franklin 
Environmental Protection Specialist 
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U.S. Department 
of Transportation 

Federal Aviation 
Administration 

December 11, 2008 

Mario Hermosillo Jr. 

Western Pacific Region 

Tribal Environmental Planner 
Cloverdale Rancheria of Pomo Indians 
555 S. Cloverdale Blvd., Ste. A 
Cloverdale, CA 95425 

San Francisco Airports District Office 
831 Mitten Road, Room 210 
Burlingame, CA 94010-1303 

Marin County Airport - Gnoss Field, Novato, CA 
Environmental Impact Statement and Environmental Impact Report 

Dear Mr. Hermosillo Jr.: 

The Federal Aviation Administration will prepare an Environmental Impact Statement (EIS) and 
the County of Marin will prepare an Environmental Impact Report (EIR) (State Clearinghouse 
#2008072037) for the proposed extension of Runway 13/31 at Marin County Airport-Gnoss Field, 
Novato, California. The EIS and EIR will be prepared concurrently. This letter is a formal 
invitation to participate in the government-to-government consultation process with the FAA, in 
accordance with Section 106 of the National Historic Preservation Act, to discuss the known 
andlor potential presence of sites or properties of historic, architectural, archeological, or cultural 
significance to Cloverdale Rancheria of Pomo Indians that are located within the vicinity of Marin 
County Airport. We would also like to obtain an understanding of any issues or concerns that you 
may have regarding the analyses that will be undertaken in the EIS and the EIR. 

Please contact me if you would like to schedule a meeting or if you have any questions. I can be 
reached at: 

Barry Franklin 
Environmental Protection Specialist 
Federal Aviation Administration 
San Francisco Airports District Office 
831 Mitten Road, Room 210 
Burlingame, CA 94010-1303 
Phone: (650) 876-2778 
E-mail: Barrv.Franklin@faa.gov 

Additional project information is also available at: www.gnossfieldeis-eir.com 

Sincerely, 

Barry Franklin 
Environmental Protection Specialist 
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• 
U.S. Department 
of Transportation 

Federal Aviation 
Administration 

December 11, 2008 

Dawn Getchell 
Coast Miwok Porno 
PO Box 53 
Jenner, CA 95450 

Western Pacific Region San Francisco Airports District Office 
831 Mitten Road, Room 210 
Burlingame, CA 94010-1303 

Marin County Airport - Gnoss Field, Novato, CA 
Environmental Impact Statement and Environmental Impact Report 

Dear Ms. Getchell: 

The Federal Aviation Administration will prepare an Environmental Impact Statement (EIS) and 
the County of Marin will prepare an Environmental Impact Report (EIR) (State Clearinghouse 
#2008072037) for the proposed extension of Runway 13/31 at Marin County Airport-Gnoss Field, 
Novato, California. The EIS and EIR will be prepared concurrently. This letter is a formal 
invitation to participate in the government-to-government consultation process with the F M, in 
accordance with Section 106 of the National Historic Preservation Act, to discuss the known 
andlor potential presence of sites or properties of historic, architectural, archeological, or cultural 
significance to Coast Miwok Porno that are located within the vicinity of Marin County Airport. We 
would also like to obtain an understanding of any issues or concerns that you may have regarding 
the analyses that will be undertaken in the EIS and the EIR. 

Please contact me if you would like to schedule a meeting or if you have any questions. I can be 
reached at: 

Barry Franklin 
Environmental Protection SpeCialist 
Federal Aviation Administration 
San Francisco Airports District Office 
831 Mitten Road, Room 210 
Burlingame, CA 94010-1303 
Phone: (650) 876-2778 
E-mail: Barry.Franklin@faa.gov 

Additional project information is also available at: www.gnossfieldeis-eir.com 

Sincerely, 

Barry Franklin 
Environmental Protection Specialist 
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• 
U.S. Department 
of Transportation 

Federal Aviation 
Administration 

December 11, 2008 

Harvey Hopkins 
Chairperson 

Western Pacific Region 

Dry Creek Rancheria of Porno Indians 
PO Box 607 
Geyserville, CA 95441 

San Francisco Airports District Office 
831 Mitten Road, Room 210 
Burlingame, CA 94010-1303 

Marin County Airport - Gnoss Field, Novato, CA 
Environmental Impact Statement and Environmental Impact Report 

Dear Mr. Hopkins: 

The Federal Aviation Administration will prepare an Environmental Impact Statement (EIS) and 
the County of Marin will prepare an Environmental Impact Report (EIR) (State Clearinghouse 
#2008072037) for the proposed extension of Runway 13/31 at Marin County Airport-Gnoss Field, 
Novato, California. The EIS and EIR will be prepared concurrently. This letter is a formal 
invitation to participate in the government-to-government consultation process with the FAA, in 
accordance with Section 106 of the National Historic Preservation Act, to discuss the known 
andlor potential presence of sites or properties of historic, architectural, archeological, or cultural 
significance to Dry Creek Rancheria of Porno Indians that are located within the vicinity of Marin 
County Airport. We would also like to obtain an understanding of any issues or concerns that you 
may have regarding the analyses that will be undertaken in the EIS and the EIR. 

Please contact me if you would like to schedule a meeting or if you have any questions. I can be 
reached at: 

Barry Franklin 
Environmental Protection Specialist 
Federal Aviation Administration 
San Francisco Airports District Office 
831 Mitten Road, Room 210 
Burlingame, CA 94010-1303 
Phone: (650) 876-2778 
E-mail: Barrv.Franklin@faa.gov 

Additional project information is also available at: www.gnossfieldeis-eir.com 

Sincerely, 

Barry Franklin 
Environmental Protection Specialist 
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U.S. Department 
of Transportation 

Federal Aviation 
Admin istration 

December 11, 2008 

Margie Mejia 
Chairperson 

Western Pacific Region 

Lytton Rancheria Band of Porno Indians 
1300 N. Dutton, Ste. A 
Santa Rosa, CA 95401 

San Francisco Airports District Office 
831 Mitten Road, Room 210 
Burlingame, CA 94010-1303 

Marin County Airport - Gnoss Field, Novato, CA 
Environmental Impact Statement and Environmental Impact Report 

Dear Ms. Mejia: 

The Federal Aviation Administration will prepare an Environmental Impact Statement (EIS) and 
the County of Marin will prepare an Environmental Impact Report (EIR) (State Clearinghouse 
#2008072037) for the proposed extension of Runway 13/31 at Marin County Airport-Gnoss Field, 
Novato, California. The EIS and EIR will be prepared concurrently. This letter is a formal 
invitation to participate in the government-to-government consultation process with the FAA, in 
accordance with Section 106 of the National Historic Preservation Act, to discuss the known 
and/or potential presence of sites or properties of historic, architectural, archeological, or cultural 
significance to Lytton Rancheria Band of Porno Indians that are located within the vicinity of Marin 
County Airport. We would also like to obtain an understanding of any issues or concerns that you 
may have regarding the analyses that will be undertaken in the EIS and the EIR. 

Please contact me if you would like to schedule a meeting or if you have any questions. I can be 
reached at: 

Barry Franklin 
Environmental Protection Specialist 
Federal Aviation Administration 
San Francisco Airports District Office 
831 Mitten Road, Room 210 
Burlingame, CA 94010-1303 
Phone: (650) 876-2778 
E-mail: Barrv.Franklin@faa.gov 

Additional project information is also available at: www.gnossfieldeis-eir.com 

Sincerely, 

Barry Franklin 
Environmental Protection Specialist 
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• 
U.S. Department 
of Transportation 

Federal Aviation 
Administration 

December 11, 2008 

Lisa Miller 
Tribal Administrator 

Western Pacific Region 

Lytton Rancheria Band of Pomo Indians 
1300 N. Dutton, Ste. A 
Santa Rosa, CA 95401 

San Francisco Airports District Office 
831 Mitten Road, Room 210 
Burlingame, CA 94010-1303 

Marin County Airport - Gnoss Field, Novato, CA 
Environmental Impact Statement and Environmental Impact Report 

Dear Ms. Miller: 

The Federal Aviation Administration will prepare an Environmental Impact Statement (EIS) and 
the County of Mann will prepare an Environmental Impact Report (EIR) (State Clearinghouse 
#2008072037) for the proposed extension of Runway 13/31 at Marin County Airport-Gnoss Field, 
Novato, California. The EIS and EIR will be prepared concurrently. This letter is a formal 
invitation to participate in the government-to-government consultation process with the FAA, in 
accordance with Section 106 of the National Historic Preservation Act, to discuss the known 
and/or potential presence of sites or properties of historic, architectural, archeological, or cultural 
significance to Lytton Rancheria Band of Pomo Indians that are located within the vicinity of Marin 
County Airport. We would also like to obtain an understanding of any issues or concerns that you 
may have regarding the analyses that will be undertaken in the EIS and the EIR. 

Please contact me if you would like to schedule a meeting or if you have any questions. I can be 
reached at: 

Barry Franklin 
Environmental Protection Specialist 
Federal Aviation Administration 
San Francisco Airports District Office 
831 Mitten Road, Room 210 
Burlingame, CA 94010-1303 
Phone: (650) 876-2778 
E-mail: Barry.Franklin@faa.gov 

Additional project information is also available at: www.gnossfieldeis-eir.com 

Sincerely, 

Barry Franklin 
Environmental Protection Specialist 
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U.S. Department 
of Transportation 

Federal Aviation 
Administration 

December 11, 2008 

Cathy Lopez 
Vice-Chairperson 

Western Pacific Region 

Lytton Rancheria Band of Pomo Indians 
1300 N. Dutton, Ste. A 
Santa Rosa, CA 95401 

San Francisco Airports District Office 
831 Mitten Road, Room 210 
Burlingame, CA 94010-1303 

Marin County Airport - Gnoss Field, Novato, CA 
Environmental Impact Statement and Environmental Impact Report 

Dear Ms. Lopez: 

The Federal Aviation Administration will prepare an Environmental Impact Statement (EIS) and 
the County of Marin will prepare an Environmental Impact Report (EIR) (State Clearinghouse 
#2008072037) for the proposed extension of Runway 13/31 at Marin County Airport-Gnoss Field, 
Novato, California. The EIS and EIR will be prepared concurrently. This letter is a formal 
invitation to participate in the government-to-government consultation process with the FAA, in 
accordance with Section 106 of the National Historic Preservation Act, to discuss the known 
and/or potential presence of sites or properties of historic, architectural, archeological, or cultural 
significance to Lytton Rancheria Band of Pomo Indians that are located within the vicinity of Marin 
County Airport. We would also like to obtain an understanding of any issues or concerns that you 
may have regarding the analyses that will be undertaken in the EIS and the EIR. 

Please contact me if you would like to schedule a meeting or if you have any questions. I can be 
reached at: 

Barry Franklin 
Environmental Protection Specialist 
Federal Aviation Administration 
San Francisco Airports District Office 
831 Mitten Road, Room 210 
Burlingame, CA 94010-1303 
Phone: (650) 876-2778 
E-mail: Barry.Franklin@faa.gov 

Additional project information is also available at: www.gnossfieldeis-eir.com 

Sincerely, 

Barry Franklin 
Environmental Protection Specialist 
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U.S. Department 
of Transportation 

Federal Aviation 
Administration 

December 11, 2008 

Scott Gabaldon 
Chairperson 

Western Pacific Region 

Mishewal-Wappo Tribe of Alexander Valley 
PO Box 1794, 
Middleton, CA 95461 

San Francisco Airports District Office 
831 Mitten Road, Room 210 
Burlingame, CA 94010-1303 

Marin County Airport - Gnoss Field, Novato, CA 
Environmental Impact Statement and Environmental Impact Report 

Dear Mr. Gabaldon: 

The Federal Aviation Administration will prepare an Environmental Impact Statement (EIS) and 
the County of Marin will prepare an Environmental Impact Report (EIR) (State Clearinghouse 
#2008072037) for the proposed extension of Runway 13131 at Marin County Airport-Gnoss Field, 
Novato, California. The EIS and EIR will be prepared concurrently. This letter is a formal 
invitation to partiCipate in the government-to-government consultation process with the FAA, in 
accordance with Section 106 of the National Historic PreseNation Act, to discuss the known 
andlor potential presence of sites or properties of historic, architectural, archeological, or cultural 
significance to Mishewal-Wappo Tribe of Alexander Valley that are located within the vicinity of 
Marin County Airport. We would also like to obtain an understanding of any issues or concerns 
that you may have regarding the analyses that will be undertaken in the EIS and the EIR. 

Please contact me if you would like to schedule a meeting or if you have any questions. I can be 
reached at: 

Barry Franklin 
Environmental Protection Specialist 
Federal Aviation Administration 
San Francisco Airports District Office 
831 Mitten Road, Room 210 
Burlingame, CA 94010-1303 
Phone: (650) 876-2778 
E-mail: Barry.Franklin@faa.gov 

Additional project information is also available at: www.gnossfieldeis-eir.com 

Sincerely, 

Barry Franklin 
Environmental Protection Specialist 
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• 
U.S. Department 
of Transportation 

Federal Aviation 
Administration 

December 11, 2008 

Earl Couey 

Western Pacific Region 

Cultural Resources Manager 
Mishewal-Wappo Tribe of Alexander Valley 
PO Box 5676, 
Santa Rosa, CA 95402 

San Francisco Airports District Office 
631 Mitten Road, Room 210 
Burlingame, CA 94010-1303 

Marin County Airport - Gnoss Field, Novato, CA 
Environmental Impact Statement and Environmental Impact Report 

Dear Mr. Couey: 

The Federal Aviation Administration will prepare an Environmental Impact Statement (EIS) and 
the County of Marin will prepare an Environmental Impact Report (EIR) (State Clearinghouse 
#2008072037) for the proposed extension of Runway 13/31 at Marin County Airport-Gnoss Field, 
Novato, California. The EIS and EIR will be prepared concurrently. This letter is a formal 
invitation to participate in the government-to-government consultation process with the FAA, in 
accordance with Section 106 of the National Historic PreseNation Act, to discuss the known 
andlor potential presence of sites or properties of historic, architectural, archeological, or cultural 
significance to Mishewal-Wappo Tribe of Alexander Valley that are located within the vicinity of 
Marin County Airport. We would also like to obtain an understanding of any issues or concerns 
that you may have regarding the analyses that will be undertaken in the EIS and the EIR. 

Please contact me if you would like to schedule a meeting or if you have any questions. I can be 
reached at: 

Barry Franklin 
Environmental Protection Specialist 
Federal Aviation Administration 
San Francisco Airports District Office 
831 Mitten Road, Room 210 
Burlingame, CA 94010-1303 
Phone: (650) 876-2778 
E-mail: Barrv.Franklin@faa.gov 

Additional project information is also available at: www.gnossfieldeis-eir.com 

Sincerely, 

Barry Franklin 
Environmental Protection Specialist 
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U.S. Department 
of Transportation 

Federal Aviation 
Administration 

December 11, 2008 

Eric Wilder 
Chairperson 

Western Pacific Region 

Stewart's Point Rancheria 
3535 Industrial Drive, Ste. B2 
Santa Rosa, CA 95403 

San Francisco Airports District Office 
831 Mitten Road, Room 210 
Burlingame, CA 94010·1303 

Marin County Airport - Gnoss Field, Novato, CA 
Environmental Impact Statement and Environmental Impact Report 

Dear Mr. Wilder: 

The Federal Aviation Administration will prepare an Environmental Impact Statement (EIS) and 
the County of Marin will prepare an Environmental Impact Report (EIR) (State Clearinghouse 
#2008072037) for the proposed extension of Runway 13/31 at Marin County Airport-Gnoss Field, 
Novato, California. The EIS and EIR will be prepared concurrently. This letter is a formal 
invitation to participate in the government-to-government consultation process with the FAA, in 
accordance with Section 106 of the National Historic Preservation Act, to discuss the known 
andlor potential presence of sites or properties of historic, architectural, archeological, or cultural 
significance to Stewart's Point Rancheria that are located within the vicinity of Marin County 
Airport. We would also like to obtain an understanding of any issues or concerns that you may 
have regarding the analyses that will be undertaken in the EIS and the EIR. 

Please contact me if you would like to schedule a meeting or if you have any questions. I can be 
reached at: 

Barry Franklin 
Environmental Protection Specialist 
Federal Aviation Administration 
San Francisco Airports District Office 
831 Mitten Road, Room 210 
Burlingame, CA 94010-1303 
Phone: (650) 876-2778 
E-mail: Barrv.Franklin@faa.gov 

Additional project information is also available at: www.gnossfieldeis-eir.com 

Sincerely, 

Barry Franklin 
Environmental Protection Specialist 



Page H-113

U.S. Department 
of Transportation 

Federal Aviation 
Administration 

December 11, 2008 

Western Pacific Region 

Lynne Rosselli 
Environmental Planner 
Stewart's Point Rancheria 
3535 Industrial Drive, Ste. B2 
Santa Rosa, CA 95403 

San Francisco Airports District Office 
831 Mitten Road, Room 210 
Burlingame, CA 94010-1303 

Marin County Airport - Gnoss Field, Novato, CA 
Environmental Impact Statement and Environmental Impact Report 

Dear Ms. Rosselli: 

The Federal Aviation Administration will prepare an Environmental Impact Statement (EIS) and 
the County of Marin will prepare an Environmental Impact Report (EIR) (State Clearinghouse 
#2008072037) for the proposed extension of Runway 13/31 at Marin County Airport-Gnoss Field, 
Novato, California. The EIS and EIR will be prepared concurrently. This letter is a formal 
invitation to participate in the government-to-government consultation process with the FAA, in 
accordance with Section 106 of the National Historic PreseNation Act, to discuss the known 
and/or potential presence of sites or properties of historic, architectural, archeological, or cultural 
significance to Stewart's Point Rancheria that are located within the vicinity of Marin County 
Airport. We would also like to obtain an understanding of any issues or concerns that you may 
have regarding the analyses that will be undertaken in the EIS and the EIR. 

Please contact me if you would like to schedule a meeting or if you have any questions. I can be 
reached at: 

Barry Franklin 
Environmental Protection SpeCialist 
Federal Aviation Administration 
San Francisco Airports District Office 
831 Mitten Road, Room 210 
Burlingame, CA 94010-1303 
Phone: (650) 876-2778 
E-mail: Barry.Franklin@faa.gov 

Additional project information is also available at: www.gnossfieldeis-eir.com 

Sincerely, 

Barry Franklin 
Environmental Protection Specialist 



 
  
  
  

 

Western-Pacific Region 
Airports Division 

San Francisco Airports District Office 
831 Mitten Road, Room 210 
Burlingame, CA 94010 
 

 
 
 
 
 
August 26, 2009 
 
Mr. Nick Tipon 
Chairman, Sacred Sites Protection Committee 
Federated Indians of Graton Rancheria 
6400 Redwood Drive, Suite 300 
Rohnert Park, CA  94928 
 
Subject:  Upcoming Cultural Resources Site Visit for the Environmental Impact Statement 
for the Proposed Runway Extension at Marin County Airport, Gnoss Field, Novato, 
California   
 
Dear Mr. Tipon: 
 
This letter provides further information related to the telephone message I left for you on 
August 24, 2009.   
 
The Federal Aviation Administration (FAA) is continuing to work with the County of Marin 
to develop the EIS for the proposed runway extension at Marin County Airport, Gnoss Field, 
near Novato, California.  At the December 10, 2008 tribal/FAA government-to-government 
meeting, you indicated that your tribe may be interested in participating in site visits.  The 
Environmental Impact Statement (EIS) consultant team will have cultural resources 
specialists at the airport for a visual surface survey for potential historic sites during 
September 2009.  The survey will consist of cultural resources specialists walking portions 
of the project area to look for surface evidence of potential historic sites.  The survey will 
not include excavations.  The exact date of the visit is still being arranged, but is anticipated 
to occur the week of September 7, 2009 or September 14, 2009.   
 
If you are interested in having a tribal representative participate on any of these site visits, 
please contact me as soon as possible so I can make logistical arrangements for your tribe’s 
participation.  If I do not hear from you by 12:00 PM on September 4, 2009, I will assume 
your tribe is not available to participate in these site visits.  Thank you for your interest in 
this project.  I can be reached at (650) 876-2778 extension 612, by FAX at (650) 876-2733, 
or at e-mail douglas.pomeroy@faa.gov.   
 
Sincerely, 
 
original signed by 
 
Douglas R. Pomeroy 
Environmental Protection Specialist 
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Conversation Log 
 

Date: September 4, 2009 _____   Time: ________________  a.m. / p.m. Phone / In Person (Circle one) 

Project Name: Gnoss Field___________________________________________  Job #: 7129 _______________  

With: Nick Tipon __________________________________ of Federated Indians of Graton Rancheria________ 

Re: Gnoss Field Survey and Native Plants List _____________________________________________________ 

Details: Left message informing him that the Field Survey would take place on September 10, 2009.  Also _____ 

inquired if he had a copy of the Native Plants List that he could forward to us. ____________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

Tremaine & Associates, Inc. Employee Name Melissa Johnson _____________________  

 
Conversation Log 

 

Date: September 8, 2009 _____  Time:  ________________  a.m. / p.m. Phone / In Person (Circle one) 

Project Name: Gnoss Field___________________________________________  Job #: 7129 _______________  

With: Nick Tipon __________________________________ of Federated Indians of Graton Rancheria________ 

Re: Gnoss Field Survey and Native Plants List _____________________________________________________ 

Details: Nick Tipon returned my call wanting to know what time the survey was planned for on the 10th and to e-

mail him a reminder to forward me the plant species list.  He was unsure whether he could attend the field _____ 

survey. ____________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

Tremaine & Associates, Inc. Employee Name Melissa Johnson _____________________  
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spotter
Text Box
The California Health and Safety Code Section 7050.5 requires that the County Coroner be contacted immediately if human remains or associated funerary artifacts are discovered during project construction. If human remains were determined to be Native American, the County Coroner would notify the California Native American Heritage Commission, who would notify and appoint a Most Likely Descendent. The Most Likely Descendent would work with a qualified archeologist to determine the proper treatment of human remains and any associated funerary objects. As the writing of this document, no human remains or associated funerary objects are known to exist within the Direct Area of Potential Affect where ground disturbance associated with this project would occur, and therefore no “Most Likely Descendent” has been designated.   

spotter
Text Box
The Federated Indians of Graton Rancheria provided this December 18, 2008 Draft Treatment Plan to  the FAA during initial government‐to‐government consultations regarding the Gnoss Field Airport  Runway Extension Project. The Draft Plan is included here for completeness. The FAA’s letters of June 23, 2011 to the Federated Indians of Graton Rancheria and June 23, 2011 to the California State Historic Preservation Officer included in this appendix describe the FAA’s determination that the Gnoss Field Airport Runway Extension Project would have no effect on historic properties. The FAA’s consultation with the California State Historic Preservation Officer also identified that it would be appropriate for an archeologist to monitor the excavation of the runway extension site because of the potential for unknown surface historic properties to be found.   
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Contact Information 

 

Federated Indians of Graton Rancheria 
Tribal Administrator 
6400 Redwood Drive, Suite 300 
Rohnert Park, CA  94928 
707 566-2288 

 

Lead Agency 

 

 

 

Contractor 

 

 

 

Archaeologist 

 

Kim Kersey/Project Manager-Tremaine & Associates, Inc., 859 Stillwater Road, 
Suite 1, West Sacramento, CA 95605. 916-376-0656  kkersey@tremaine.us  
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Cultural Resources Treatment Plan 

 
AN AGREEMENT BETWEEN THE 

Federated Indians of Graton Rancheria  
and  

(name of agency) 
 

FIGR Project Number 2008- 
 
 

I. PARTIES 
 
The PARTIES to this Agreement are the Federated Indians of Graton 
Rancheria, a sovereign government and federally recognized Indian Tribe 
(“Tribe”) and the   ___________________  (lead agency, land owner or 
developer) hereafter referred to as the “contractor”. 

 
 

II. PROJECT 
 
This Agreement concerns a specific project site within the traditional territory 
of FIGR and located at Gnoss Field/Marin County Airport, Novato, 
California. The project is assigned FIGR Project Number 2008-xxxx 
 
 

III. PURPOSE 
 
The purpose of this Agreement is to formalize protocol and procedures for the 
protection and treatment of, including but not limited to, Native American 
human remains, funerary objects, cultural and religious landscapes, 
ceremonial items, and cultural items, in the event that any are discovered in 
conjunction with the Project’s development and use, including archaeological 
studies, excavation, geotechnical investigations, grading, and all ground-
disturbing activity.  This Agreement also formalizes procedures for Tribal 
monitoring during archaeological studies, grading, and ground disturbing 
activities for the Project. See Attachment One. This Agreement is effective as 
of the date provided for in Section XVI. 
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IV. CULTURAL AFFILIATION 
 
The PARTIES agree that the Project area consists of land which has been 
traced to and traditionally occupied by the Southern Pomo and Coast Miwok 
people of the Tribe.  The Tribe has designated its Sacred Sites Protection 
Committee to act on the Tribe’s behalf with respect to the provisions of this 
Agreement.  Any human remains which are found in conjunction with the 
development of this Project shall be treated in accordance with Section VII of 
the Agreement.  Any other cultural resources shall be treated in accordance 
with Section VIII of this Agreement. 

 
 

V. COORDINATION WITH COUNTY CORONER  
 
The site archaeologist and contractor shall immediately contact the Coroner in 
the event that any human remains are discovered at the project site.  The 
Coroner shall ensure that notification is provided to the Native American 
Heritage Commission (“NAHC”) as required by California Health & Safety 
Code Section 7050.5 and Public Resources Code Section 5097.98(a). 

 
 

VI. MOST LIKELY DESCENDANT (MLD) 
 
In the event that Native American human remains are found at the project site, 
the PARTIES understand that the determination of Most Likely Descendant 
(“MLD”) under California Public Resources Code Section 5097.98 will be 
made by the NAHC upon notification to the NAHC of the discovery of said 
remains at the Project site.  Given the location of the site and the history and 
prehistory of the area, the NAHC has made a determination in previous 
incidents of the discovery that the human remains are ancestors of the 
Federated Indians of Graton Rancheria, who have been designated as the 
MLD. 
 
 

VII. TREATMENT OF NATIVE AMERICAN HUMAN REMAINS 
 
In the event that Native American human remains are found on the property at 
any time the following provisions shall apply. 
 
The Coroner shall immediately be notified, ground disturbing activities within 
50 feet shall cease and the Tribe shall be allowed, pursuant to California 
Public Resources Code Section 5097.98(a), to: (1) inspect the site of the 
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discovery; and, (2) make determinations as to how the human remains and 
grave goods should be treated and re-interred with appropriate dignity. 
 
The Tribe shall complete its inspection and make its written MLD 
recommendation within forty-eight (48) hours of being granted access to the 
site.  The PARTIES agree to discuss in good faith what constitutes 
“appropriate dignity”, as that term is used in the applicable statues and in the 
Tribe’s customs and traditions.  The Tribe shall have the final determination 
as to the disposition and treatment of human remains and grave goods. 
 
The PARTIES acknowledge that FIGR’s highest priority is to avoid disturbing 
human remains through consultation and appropriate avoidance and mitigation 
measures. It is understood by the PARTIES that avoidance of the human 
remains and grave goods may require changes to the Project plans and 
activities. 

 
When there is an inadvertent discovery of human remains, the PARTIES 
acknowledge the Tribe’s desire for the human remains to be left “in situ” and 
without further and future disturbance. A good faith effort will be made by the 
contractor to accommodate FIGR’s cultural practices. 
 
No pictures may be taken of the remains, except by written authorization from 
the Coroner and the Tribe. The archaeologist may draw the remains for 
cataloging purposes. 

 
In the case of inadvertent discoveries of human remains the PARTIES agree 
the reburial of the remains and their associated funerary objects will be in an 
area as close as possible to that location or if soil has been moved, to the 
original location. The human remains should not be subject to any future 
disturbances and the PARTIES will take appropriate measures to record this 
information with the appropriate authorities and keep it confidential.  Reburial 
of human remains shall be accomplished in compliance with the California 
Public Resources Code Section 5097.98(a) and (b).  The exact reburial 
location will be determined after consultation with the Tribe and the location 
designated will be recorded in a manner to protect it and to notify future users 
on its location, in accordance with Section VIII. The contractor shall be 
responsible for reburial costs up to a maximum of $500.00 per discovery as 
outlined in the burial agreement labeled “Attachment Two”. 
 
The term “human remains” encompasses more than human bones. The Tribe’s 
traditions call for the burial of associated cultural resources (funerary objects) 
with the deceased, the ceremonial burning of Native American human 
remains, funerary objects, grave goods and animals.  Ashes and other 
remnants of these burning ceremonies, as well as, funerary objects associated 
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with or buried with the Native American remains are to be treated in the same 
manner as bones or bone fragments that remain intact. 
 
The Tribe requests all human remains and associated funerary objects remain 
at the site until arrangements are made for a location to rebury. The contractor 
shall provide an appropriate, locked and secure location on the site to store the 
human remains until final reburial plans have been made by the Tribe’s MLD. 
If this is not possible, the MLD shall determine the appropriate storage 
location, which may include the Tribal representative taking possession of the 
remains. 

 
 

VIII. NON-DISCLOSURE OF LOCATION OF REBURIALS 
 
It is understood by the PARTIES that, unless otherwise required by law, the 
site of any reburial of Native American human remains shall not be disclosed 
and will not be governed by public disclosure requirements of the California 
Public Records Act, California Government Code § 6250 et seq.  The Coroner 
shall withhold public disclosure of information related to such reburial 
pursuant to the specific exemption set forth in California Government Code 
Section 6254.5(e). 

 
 

IX. TREATMENT OF CULTURAL RESOURCES 
 
The ceremonial and cultural items left by our ancestors reflect the religious 
beliefs, rituals, customs, and practices of the Tribe. This location is part of a 
sacred, religious or cultural landscape where these items may remain today. 
They where left in this place for a specific reason and purpose. 

 
The contractor agrees to consult with the Tribe on the curation or disposition 
of all cultural items, including ceremonial items, which may be found at the 
property.  The contractor may waive any and all claims to ownership of Tribal 
ceremonial and cultural items, including archaeological items which may be 
found on the site in favor of the Tribe. If the contractor curates the materials in 
an institution meeting State guidelines, the location must be within FIGR’s 
ancestral territory (as that territory is defined by Congress in the restoration of 
the Tribe).  
 
If temporary possession of cultural items by an entity or individual other than 
the Tribe is necessary, said entity or individual shall not possess those items 
for longer than is reasonably necessary for cataloging. This shall not exceed 
one calendar year. The Tribe will receive two copies of the archaeological 
report from the contractor. 
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It is especially important that non human cultural resources and artifacts be 
left “in situ” to the greatest degree possible. If the Tribal monitor determines 
the resources are in danger of being damaged or stolen if left “in situ”, the 
Tribe, through the MLD will work with the agency/owner to determine an 
appropriate location to rebury for their preservation. If the articles are to be 
studied, their treatment and disposition must be defined in an addendum to the 
Treatment Plan. 
 
Native plants at the property may have been used to make ceremonial items, 
such as baskets, and for other religious rituals or healing. Many continue to 
thrive to this day despite other use. The contractor and the Tribe agree to 
develop a plan to protect, preserve and restore these plants to the greatest 
extent possible for the use of current and future Native Americans. The parties 
agree to discuss gathering and harvesting of the plant materials for Tribal use 
in the future.  

 
The contractor also agrees that the treatment procedures for any discovery, 
planned or inadvertent, and the disposition of any cultural resources shall be 
determined by the Tribe.  The Tribe shall make these treatment procedures 
available to the contractor and its contractors as guidance in complying with 
the provisions of this Agreement prior to the implementation of any project 
activities.  The contractor its agents agree to consult with and immediately 
advise the Tribe of any discoveries of cultural resources associated with this 
Project. 

 
 

X. UNRECORDED SIGNIFICANT SITES IMPACTED BY PROJECT 
 
The PARTIES agree additional significant sites or sites not identified in the 
original environmental review process will be subjected to further 
archaeological and cultural significance evaluation by the contractor and the 
Tribe.  Further evaluation shall include a determination of additional 
mitigation measures to treat sites in a culturally appropriate manner consistent 
with Tribal policies, this Treatment Plan and CEQA requirements for 
mitigation of impacts to cultural resources. 

 
 

XI. TRIBAL MONITORS 
 
The description of responsibilities and authority for Tribal monitors 
operations at the site is attached.  It specifies the authority and limitations, 
responsibilities and compensation of the Tribal monitors. It is considered a 
separate contract from the Treatment Plan, further explaining the monitor’s 
duties, responsibilities and pay. (See Attachment One) 
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XII. ENVIRONMENTAL COMPLIANCE 

 
Nothing in this Agreement shall excuse the “contractor” from their obligations 
under any applicable state of federal laws or regulations, including but not 
limited to the California Environmental Quality Act CEQA; California Public 
Resources Code § 21000 et seq., the California Civil Code § 815.3; the 
California Government Code § 65040.2, 65092, 65351, 65352, 65560, 
65352.3, 65352.4, 65562.5, the National Historic Preservation Act (“NHPA”) 
16 United States Code (“U.S.C.”) § 470 et seq.; California Public Resources 
Code 5097.98, 5097.98©, and 5097.99; California Health and Safety Code 
Sections 7050.5©; California Government Code Section 6254; the Native 
American Graves Protection and Repatriation Act, 25 U.S.C. § 3001 et seq.; 
the California Native American Graves Protection and Repatriation Act of 
2001, California Health and Safety Code § 8010 et seq.; the Native American 
Free Practice of Religion Act, 16 U.S.C. § 1996, et seq.; and the First 
Amendment to the United States Constitution.  Nothing in this Agreement is 
intended to make any of the above-referenced laws applicable where such 
laws would otherwise be inapplicable. 

 
XIII. SEVERABILITY 

 
Should any part of this Agreement be found by any court or agency of 
competent jurisdiction to be invalid or unenforceable, the remainder of this 
Agreement shall not be affected thereby and shall be valid and enforceable to 
the fullest extent permitted by law. 
 

XIV. LIMITATION ON SCOPE 
 
This Agreement is unique to this Project only and does not set a precedent for 
other projects. 
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AUTHORITY TO EXECUTE 

 
Each of the persons executing the Agreement expressly warrants that he or she 
is authorized to do so.  This completed document must be dated and signed 
prior to work commencing. 

 
Signatures 
 
 
Council Liaison: Sacred Sites Protection Committee:   ___________________________ 
 
Date:           ___________________________  
 
 
 
Contractor:          ___________________________ 
 
Date:                            ____________________________  
 
 
 
Lead Agency           ___________________________ 
 
Date:           ___________________________ 
 
 
 
Agency to be billed for monitoring___________________________________________ 
 
 
 
 
Project Name: Gnoss Field Runway Extension  
 
 
FIGR Project Number:
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Attachment One 
 
 
 
 
 
 
 
 
 
 
 

FIGR Monitoring Contract 
 
 
 
 

FIGR Project Number 2008-xxxx 
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TRIBAL MONITORING 

 
1. SPECIFICATIONS 

 
There are many sensitive and sacred cultural resources the PARTIES agree to 
preserve and protect. Consultation between the parties will occur well before 
the project is finalized and the “Treatment Plan” will specify the conditions 
for Native American monitoring at the site. The monitor will be employed by 
the “contractor” and works as a “contract employee” of the Tribe. 
 
The Tribal Monitor will be present during archaeological testing, conduction 
of studies and surveys, geological/geotechnical testing, and during mitigation, 
grading, and all ground-disturbing activities in the project.  Given the nature 
and sensitivity of known archaeological sites and cultural resources that are in 
the project area, all soil disturbance and excavation will be monitored by a 
monitor identified by FIGR. 
 
In the event that human remains are found during these activities, Tribal 
monitors are empowered to stop or relocate excavation activities pending 
further investigation by the Coroner and the FIGR’s as the MLD.  The 
monitors are further empowered to recommend stoppage or relocate 
excavation activities, for short periods of time, to conduct further controlled 
excavation for evaluation of the significance of discovered cultural items.  
Surface or subsurface artifacts of significance are mapped during the survey. 
 
If Native American human remains are found, coordination of the treatment of 
Native American remains and funerary objects and any cultural, 
archaeological and ceremonial items will be conducted in accordance with 
Sections V through X of this Agreement. 
 
All modifications to the project’s activities requiring soil disturbance shall be 
discussed with the monitor prior to the commencement of the work with the 
agency/owner to clarify mitigation measures and monitoring activities. The 
Sacred Sites Protection Committee representative(s) and/or the Tribe’s 
designated representative shall be invited to participate in this discussion. If 
necessary, a written amendment to the treatment plan will be agreed to for the 
project. 
 
If necessary, a qualified archaeologist may be required to be present during 
grading activities to identify and /or ascertain the significance of any 
subsurface cultural resources or to aid in the avoidance of sensitive areas.  
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2. MONITORED PROJECTS 
 

The PARTIES agree the project site has significant known and unknown 
cultural resources and is possibly a “cultural landscape” of importance to the 
Tribe. All soil disturbances within the scope of work and the “Area of 
Potential effect” (APE) will therefore be monitored by a FIGR monitor to 
protect and preserve these resources, unless otherwise specified in an attached 
document. A notice of the work schedule for the Native American monitor 
shall be provided by the contractor or its agents to the monitor as early as 
possible or a minimum of ten (10) working days prior to the specified work 
commencing. 
 

 
3. COMPENSATION 

 
The agency/owner shall hire a Native American  monitor identified by the 
Tribe for the soil disturbing or excavation activities of the project and shall be 
responsible for coordinating the activities of the project to provide protection 
of cultural resources.  The monitor identified by FIGR will work as a 
“contract employee” of the Tribe.  
 
The Tribe recognizes that dangerous working conditions can exist at a work 
site, particularly during grading and excavation operations. The monitors will 
review safety procedures with the site supervisor and attend all safety 
meetings. 
 
The agency/owner shall compensate the Native American monitors at a rate 
no less than $ 55.00 per hour and mileage at a rate of $0.585 per mile or the 
current rate established by the Federal government. A minimum half-day 
charge (four hours) will be charged to the owner/developer for unannounced 
work stoppages for monitors.  The hourly rate will not be applicable to travel 
time to and from the project site. If weekend work is required the rate is 150% 
of the base rate. If work is required between the hours of 7:00 PM to 7:00AM 
or on a Federal or State holiday, the hourly rate is 200% of the base rate. 
These rates are commensurate with industry standards for pay during non 
standard times. 
 
For the Gnoss Field Runway Expansion Project, one Native American 
Monitor will accompany Tremaine’s archaeologist during the pedestrian 
survey of the Direct APE.  The estimated duration of survey is one 8-hour 
day.  The date of the survey is to be determined.   

 
The parties agree that the Tribe will invoice the signatory agency. The 
monitors will send copies of their daily logs to the Tribal Office with their 
invoice and copies of these documents will be forwarded to the lead agency / 
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contractor / developer. The contractor also agrees to remit payment in full 
directly to the Tribal Office within thirty (30) days of receipt of the Tribe’s 
invoice or be charged a late fee of 5% of the total invoice for each monitor.  
 
The Tribal Office will mail a paycheck to the monitors on a monthly basis 
within 14 days of receiving their invoice and daily logs. 

  
4. INSURANCE 
  

The Tribal Office will provide, on request, the lead 
agency/contractor/developer with certificates of insurance provided for 
FIGR’s monitors by the Tribe. The insurance will includes workman’s comp, 
liability, use of private vehicle and errors and omissions. Copies of the type 
and limits of the coverage will be provided to the monitors and developer on 
request.  
 

 
 
 
Council Liaison: Sacred Sites Protection Committee                          Date 
 
 
 
_______________________________________ 
Signature for financially responsible agency 
 
_______________________________________ 
Address 
 
_______________________________________ 
City, State, Zip 
 
_______________________________________        __________________________ 
Phone   FAX 
 
 
 
 
_______________________________________         _________________________ 
FIGR Tribal Administrator                                            Date 
 
 
Project Title: Gnoss Field Runway Extension 
 
FIGR Project Number: 
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Agency Contract Number: 
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Attachment Two 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Burial Agreement
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Reburial Contract 
 
The Treatment Plan specifies the procedures for the dignified handling of Native 
American human remains and associated funerary objects, if they are unearthed during 
construction. The following procedures and agreements are meant to guide and speed the 
reburial of our ancestors. 
 

1. The reburial will take place in the following location. (The lead agency is 
responsible for securing permission from the land owner after consultation with 
FIGR). Guidelines from the Treatment Plan will be used to determine the 
location. 

 
 
 
 
 
 

 
2. The reburial is a private Tribal function, not open to the public. 

 
3. The financially responsible agency will have the location GPS coordinates 

recorded and provide the information to the Tribe and the Northwest Information 
Center. 

 
4. The financially responsible agency will pay the Tribe to dig the grave at a rate of 

$20.00 per hour or be responsible to have the grave dug according to FIGR 
specifications.  

 
5. The financially responsible agency will pay Tribal members and elders to present 

the reinterment ceremony. They will be reimbursed for mileage from the Tribal 
Office, a meal and a $50.00 reburial fee per participate up to 5 Tribal members. 
The amount shall not exceed $500.00 

 
6. All Parties will keep the location of the reburial confidential, according to public 

laws. 
 
 
The financially responsible agency initials: _________
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Attachment Three 

 
 
 
 

 
 
 
 
 

FIGR Monitoring Log 

Page H-134



Treatment Plan 
December 18, 2008 

 
 

19 

FIGR Tribal Monitor  
Daily Record Form 

 
Monitor Name Date 

  
Arrival Departure Location and Mileage 

Known cultural, sacred or gathering 
sites in close proximity 

 

FIGR Project  Number 
 

Site Archaeologist and firm name 

Reason for Monitoring 
 
δ  Evaluation/Testing                                δ  Presence/Absence                         δ  Soil Excavation/Disturbance 
Description and scope of work  (attach map if possible) 

Soil description/type 

Type of excavation 
δ    Unit     δ   STP    δ   Trench    δ  Pit    δ  Augur 

Size of excavation 
Depth                       Width                         Length 

Description of cultural resources and disposition  

Recommendations and agreements suggested  

Monitor Signature Archaeologist  or Site Supervisor Signature 
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From: Melissa Johnson <melissajohnson@tremaine.us>
Subject: Gnoss Field Survey/Plant List

Date: September 8, 2009 4:33:14 PM PDT
To: Nick Tipon <ntipon@comcast.net>

Dear Mr. Tipon,

I spoke with our Field Director and he was planning on being out in the field no later than 10 AM on Thursday (10th).  Would this work for you?

Also, if you could please send the plant species list, I would greatly appreciate it.

Thank you for your help.

Melissa Johnson
Projects Coordinator
Tremaine & Associates, Inc.
859 Stillwater Road, Suite 1
West Sacramento, CA 95605
916-376-0656 ex. 106
melissajohnson@tremaine.us
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Please see attached.
 
 

FIGR Native …s.rtf (22.7 KB)

 
Please see attached.
 
 

From: "Nick Tipon" <ntipon@comcast.net>
Subject: FIGR List of Culturally significant plants

Date: September 8, 2009 8:01:43 PM PDT
To: <melissajohnson@tremaine.us>

1 Attachment, 22.7 KB Save
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THIS INFORMATION WAS REMOVED TO PROTECT THE CULTURAL RESOURCES. 
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Appendix D.  Documentation of Consultation under  
Section 106 of the National Historic Preservation Act 
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Western-Pacific Region 
Airports Division 

San Francisco Airports District Office 
831 Mitten Road, Room 210 
Burlingame, CA 94010 
 

 
 
 
 
June 28, 2010 
 
Mr. Milford Wayne Donaldson, FAIA 
State Historic Preservation Officer 
California Department of Parks and Recreation  
Office of Historic Preservation 
P. O. Box 942896 
Sacramento, California 94296-0001 
 
 
Subject:  Proposed Area of Potential Effect for Gnoss Field Airport Runway Extension 
Project, Marin County, California 
 
Dear Mr. Donaldson: 
 
The Federal Aviation Administration (FAA) requests your concurrence in accordance with 
the National Historic Preservation Act, Section 106 regulations (36 CFR 800) regarding the 
proposed Area of Potential Effect (APE) on historic properties for a proposed 1,100-foot 
runway extension project at Gnoss Field Airport.  Gnoss Field Airport is located in 
unincorporated Marin County adjacent to the City of Novato, California, as shown on 
Enclosure 1.   
 
Marin County has proposed extension of a runway, corresponding taxiway extension, 
associated levee construction, and reprogramming of the Global Positioning System 
Instrument Approach for the extended runway.  The FAA is preparing a National 
Environmental Policy Act Environmental Impact Statement (EIS) for the project and Marin 
County is preparing a California Environmental Quality Act Environmental Impact Report 
(EIR) for the project.  The FAA and Marin County are coordinating on preparation of the 
EIS and EIR, and the documents will be jointly circulated for public comment.  The July 11, 
2008 Notice of Intent (NOI) to Prepare an EIS (Enclosure 2) describe the proposed project 
in more detail.   
 
The proposed Direct APE for the project is shown on Enclosure 3.  The proposed Direct 
APE includes all ground disturbing activities associated with a 1,100-foot northward runway 
extension (described as Alternative B in Enclosure 2), or a partially northward and partially 
southward runway extension totaling 1,100 feet (Alternative D in Enclosure 2).   
 
The FAA and Marin County also considered a 1,100-foot southward runway extension 
(Alternative C in Enclosure 2).  Alternative C appears to have substantially higher 
environmental impacts than other alternatives, and the FAA does not anticipate the EIS will 
evaluate Alternative C in detail.  If Alternative C is evaluated in detail in the EIS, the FAA 
will contact your office to amend the Direct APE to include Alternative C.   
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The FAA is also proposing an Indirect APE for this project for evaluation of potential Noise 
Impacts and Visual/Aesthetic Impacts to historic properties in areas where no ground 
disturbing activities would occur.  The proposed Indirect APE is shown Enclosure 3.   
 
The proposed APE for this project incorporates recommendations from tribal 
representatives.  The FAA contacted several tribes prior to the development of the Direct 
and Indirect APE.  The Federated Indians of Graton Rancheria (FIGR) provided suggestions 
for the proposed Direct and Indirect APEs during telephone calls and an FAA meeting with 
tribal representatives.  The Indirect APE was modified to incorporate several areas which 
the FIGR recommended be evaluated. 
 
The FAA also contacted the tribal representatives of the Stewart’s Point Rancheria, 
Mishewal-Wappo Tribe of Alexander Valley, Lytton Rancheria Band of Pomo Indians, Dry 
Creek Rancheria of Pomo Indians, Coast Miwok Pomo, Cloverdale Rancheria of Pomo 
Indians, and the Ya-Ka-Ama.  The FAA did not receive comments regarding the APE from 
representatives of these tribes.   
 
I request your office provide a letter concurring with the Direct and Indirect APE for this 
project within 30 days of receipt of this letter.  If you have any further questions or 
comments regarding this proposed project, please contact me 650-876-2778 ext 612, or e-
mail douglas.pomeroy@faa.gov. 
 
Sincerely, 
 
original signed by 
 
Douglas R. Pomeroy 
Environmental Protection Specialist 
 
Enclosure 
 
Cc:  County of Marin (Attn: Eric Steger – Department of Public Works)   
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collection of information on the 
respondents, including through the use 
of automated techni ues or other forms 
of information te logy. 

All response this notice will be 
summarized d included in the request 
for OMB a oval. All comments will 
also beeD a matter of public record. 

Director. Ot viatfon Analysis. 
[FR Doc. E8-15783 1 0-08; 8:45 am] 
SILL1NG CODE 4910-9X-P 

Documents. 

eral Aviation 
Administratio (FAA) is issuing this 

e the public of the 
approval 0 Finding of No Significant 

NSI) on an Environmental 
nt for proposed Federal 

at Chicago/Rockford 
tional Airport, Rockford. Illinois. 

ONSI specifies that the proposed 
ral actions and local development 
ects are consistent with existing 

runental policies and objectives as 
~i!'I!iIIIl~National Environmental 

Policy Act of and will not 
significantlyaffe tha quality of the 
environment. 

A description the proposed Federal 
actions is: (a) To -ssue an environmental 
finding to alIa pproval of the Airport 
Layout Plan ( ) for the development 
items listed ow, 

The ite in the local airport 
develop t project aTe to: Acquire 
approxi ately 18 acres of vacant land, 
in fee s' . in the Runway 25 
Approach and R ay Protection Zone. 

Copies of the env anmental decision 
and the Short Form A are available for 
public infonnation view during 
regular business ho s at the following 
locations: 

1. Chicago/Roc ord International 
Airport, 60 Airp Drive, Rockford, IL 
61109. 

Aeronautics-lllinois 
Transportation, One 

nd Drive, Capital Airport, 
62707, 

{FR Doc. EB 

BILLING CODE 491O-13-M 

DEPARTMENT OF TRANSPORTATION 

Federal AViation Administration 

Notice of Intent To Prepare an 
Environmental Impact Statement and 
Hold Seoplng Meetfngj Gnoss Field, 
Novato, Marin County, CA 

AGENCY: Federal Aviation 
Administration, DOT. 
ACTION: Notice of intent and notice of 
scoping meeting. 

SUMMARY: The Federal Aviation 
Administration (FAA) is issuing this 
notice to advise the public that an 
Environmental Impact Statement (EIS] 
will be prepared and considered for the 
proposed extension of a runway, 
corresponding taxiway extension, 
associated leves construction and 
realignment of drainage, and 
reprogramming of the GPS Instrument 
Approach for the extended runway. To 
ensure that all significant issues related 
to the proposed action are identified, a 
public scoping meeting will be.held. 
FOR FURTHER INFORMATION CONTACT: 
Barry Franklin, Environmental 
Protection Specialist, San Francisco 
Airports District Office, Federal 
Avietion Administration, Western· 
Pacific Region, 831 Mitten Road, Room 
210, Burlingame, California 94010-
1303, Telephone: (650) 876-2778, 
extension 614. 
SUPPLEMENTARY INFORMATION: The Lead 
Agency for the preparation of the ErS is 
the FAA. The FAA will prepare an EIS . 
to evaluate the following development 
alternatives and the No Action 
Alternative as described below. The EIS 
will determine all environmental 
impacts. such as and not limited to, 
noise impacts, impacts on air and water 

quality, wetlands. ecological resources, 
floodplains, historic resources, 
hazardous wastes, socioeconomics. and 
economic factors. 

A1ternativ~ponsor's Proposed 
Project 

Runway 13/31 would be extended 
1,100 feet to the north from 3,300 linear 
feet to 4,400 linear feet. This length 
would maintain the airport's ability to 
accommodate current and projected 
airport operations. 

To compliment the runway extension. 
the corresponding taxiway for Runway 
13/31 would be extended to the north 
from 3,300 linear feet to 4,400 linear 
feet. There would be associated levee 
construction and major realignment of 
drainage in order to protect the runway 
extension against flooding. The CPS 
instrument approach for Runway 13/31 
would be reprogrammed to 
accommodate the extension of the 
runway. 

Alternative" c.. 
Runway 13/31 would be extended 

1,100 feet to the south from 3,300 linear 
feet to 4,400 linear feet. This length 
would maintain the airport's ability to 
accommodate current and projected 
airport operations. 

To compliment the runway extension, 
the corresponding taxiway for Runway 
13/31 would be extended to the south 
from 3,300 linear feet to 4,400 linear 
feet. There would be associated levee 
construction and major realignment of 
drainage in order to protect the runway 
extension against flooding. The GPS 
instrument approach for Runway 13/31 
would be reprogrammed to 
accommodate the extension of the 
ru~way. 

Alternative'Siiiillo D 
Runway 13/31 would be extended to 

the north and to the south to bring the 
runway length from 3,300 linear feet to 
4,400 linear feet. This length would 
maintain the airport's ability to 
accommodate current and projected 
airport operations. 

To compliment the runway extension, 
the corresponding taxiway for Runway 
13/31 would be extended to the north 
and to the south to bring the total 
taxiway length from 3.300 linear feet to 
4,400 linear feet. There would be 
associated levee construction and major 
realignment of drainage in order to 
protect the runway extension against 
flooding. The GPS instrument approach 
for Runway 13/31 would be 
reprogrammed to accommodate the 
extension of the runway. 
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Alternative ~-No Action 
Alternative 

Under this alternative the existing 
airport would be retained with no 
improvements. The county would not 
change the infrastructure of the existing 
airport and no extensions or associated 
improvements would be constructed. 

In addition to this Notice oflntent, 
the County of Marin. California is 
issuing a Notice of Preparation (NOP) of 
a Draft Environmental Impact Report 
(EIR), per California Environmental 
Quality Act [CEQA) of197o Guidelines. 
The FAA's EIS and the County's ElR 
will be produced concurrently. 

Public: Scoping Meeting: To ensure 
that the fun range of issues related to 
the proposed project are addressed and 
that all Significant issues are identified, 
comments and suggestions are invited 
from all interested parties. A public 
scoping meeting will be conducted to 
identify any significant issues 
associated with the proposed project. 

One (1) Public Scoping meeting for 
the general public will be held on 
August 14, 200B, at the Marin Humane 
Society Auditorium, 171 Bel Marin Keys 
Blvd, Novato. California, The meeting 
will be held from 6:30 p.m. to 8:30 p.m. 
Pacific Daylight Time [PDT). The FAA 
and the County will be accepting 
comments on the scope of both the EIS 
and EIR at that seoping meeting. 

Written comments concerning the 
scope of the EIS and EIR may be mailed 
to the individual named above under 
the heading FOR FURTHER INFORMATION 
CONTACT above. and must be received no 
later than 5 p.m. PDT, August 29, 200B. 

Questions may be directed to the 
individual named above under the 
heading, FOR FURTHER INFORMATION 
CONTACT. 

Issued in Hawthorne, California on JlUle 
27,2008. 

Mark A. McClardy, 
Manager, Airports Division, Western-Pacific 
Reglon, AWP-600. 
[FR Doc. E8-15209 Filed 7-10-08; 8:45 amJ 
BILLING CODE 4910-13-1' 

DEPARTMENT OF TRANSPORTATION 

Notice of Int 
Release Air 

SUMMARY: The F ses to rule and 
invite public comment on elease of 

Investment 
Century [A 
DATES: Comme ust be received on 
or before August 11, 08, 

this 
or delivered 

g address: Mr, 
ederal Aviation 
st Region. 

as Airports 
,ASW-<l50, Fort 
-0650. 

comments s 
be mailed or 
Herrera, City 
address: 1600 
78861. 

CONTACT: Mr. 
ager, Federal 
exas Airports 

Development Office, A ,-650. 2601 
Meacham Boulevard, ?It Worth, Texas 
76193-0650, Teleph e: [817) 222-
5608, a-mail: Steve ooks@faa.gov, 
Fax: (817) 222-5 

The request 
be reviewed i 
location. 

SUPPLEMENT INFORMATION: The FAA 
invites publi . omment on the request 
to release pro !y at the Hondo 
Municipal Airp nder the provisions 
of the AIR 21. 

The follOWing is a brl 
the request: 

The City of Hondo req 
release of 30.785 acres of n-
aeronautical airport pr y. The total 
acreage consists of two s. One is a 
25,783 acre tract and 'second tract is 
a 5,002 acre tract. fo atal of 30.785 
acres. The land w iquired by Deed 
without Warranty the United 
States on July 16 48. The property to 
be released will old to allow for 
future develop of the airport. 

Any person m ect the request 
in person at the F fiee listed above 
under FOR FURTHER INF 
CONTACT. 

fn addition, any person 
request, inspect the applic 
and other documents relev 
application in person at 
Municipal Airport, talep 
(830) 426-3378. 

James Michael Nicely. 
Acting Manager. Airpo 
[FR Doc. E8-15552 Fil 

BllUNG COPE 491G-13-M 

DEPARTME OF TRANSPORTATION 

Federal Avi 

Receipt of No CompatibilHy 
Program and Re st for Review for 
Meadows Fiefd Alrp akersfield, CA 

AGENCY: Federal Aviation 
Administration, DOT. 

ACTION: Notice. 

SUMMARY: The Federal viation 
Administration (FA announces that it 
is reviewing a prop ed noise 
compatibility pro m that was 
submitted for Me ows Field Airport 
under the provo ns of 49 U.S.C. 47501 
et seq. (the A vi . on Safety and Noise 
Abatement Ac hereinafter referred to 
as "the Act") d 14 CFR Part 150 by 
County of Ke , California. This 
program was bmitted subsequent to a 
determination FAA that associated 

s submitted under 
adows Field 

Airport were in com 
applicable requiremen 
January 16, 2008, 73 FR 
proposed noise compati 
will be approved or disa 
before December 19. 20 
EFFECTIVE DATE: The e 
start of FAA's review 
compatibility progr 

ce with 
ffective 

The public cornmen 
August 21, 2008. 

01. The 
'ty program 
roved on or 

ive date of the 
the noise 

-is June 23, 2008. 
eriod ends 

FOR FURTHER INFO ATION CONTACT: 
Victor Globa, Fe ral Aviation 
Administration, as Angeles Airports 
District Office. 0. Box 92007. Los 
Angeles, Califo . a 90009-2007, 
Telephone: 31 5-3637, Comments 
on the proposed . se compatibility 
program should als 
above office. 
SUPPLEMENTARYINFORMATI 
notice announces that the 
reviewing a proposed noise 
compatibility program for 
Field Airport which will be pproved or 
disapproved on or before cember 19, 
200B. This notici3 also cas the 
aVailability of this progr for public 
review and comment. 

An airport operator ho has 
submitted noise exp re maps that are 
found by FAA to be compliance with 
the requirements of ederal Aviation 
Regulations [FAR) P 150, 
promulgated pursuan 0 the Act, may 
submit a noise cornpati . program 
for FAA approval which sets the 
measures the operator has taken 
proposes to reduce existing non
compatible uses and prevent the 
introduction of additional non
compatible uses, 
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OFFICE OF HISTORIC PRESERVATION 
DEPARTMENT OF PARKS AND RECREATION 
P.o. BOX 942896 
SACRAMENTO, CA 94296-0001 
(916) 653-6624 Fax: (916) 653-9824 
calshpo@ohp.parks.ca.gov 
www.ohp.parks.ca.gov 

July 20, 2010 

Douglas R. Pomeroy 
Federal Aviation Administration 
San Francisco Airports District Office 
831 Mitten Road, Room 210 
Burlingame, CA 94010 

JUL 2 22010 

Reply In Reference To: FAA100701A 

RE: Section 106 Consultation for Proposed Area of Potential Effect for Gnoss Field Airport Runway 
Extension Project, Marin County, CA 

Dear Mr. Pomeroy: 

Thank you for initiating consultation with me on behalf of the Federal Aviation Administration (FAA) in 
order to comply with Section 106 of the National Historic Preservation Act of 1966 (16 U.S.C. 470f), as 
amended, and its implementing regulation at 36 CFR Part 800. You are asking that I concur that the 
Area of Potential Effects (APE) for this undertaking has been adequately determined. 

The FAA and Marin County are preparing environmental documentation for a construction project at 
Gnoss Field Airport. Project components include the extension of a runway and associated taxiway, 
and the construction of a levee. As a part of this effort, the FAA has established an APE. The Direct 
APE includes ali ground disturbing activities associated with three proposed alternatives: a 1,1 OO-foot 
extension of the northern portion of the runway, a 1,1 OO-foot extension including portions of the 
northern and southern ends of the runway, and a 1,1 OO-foot extension of the southern end of the 
runway. The FAA has established a 5-mile by 3-mile Indirect APE to account for possible aesthetic 
and noise effects that may result from this project. The Federated Indians of Graton Rancheria 
assisted the FAA with the creation of the APE. In addition to your letter, you have provided a map of 
both Direct and Indirect APE, and a summary of initial scoping efforts. 

Having reviewed your submittal, I concur that the Area of Potential Effects (APE) has been properly 
determined and documented pursuant to 36 CFR Parts 800A (a)(1) and 800.16 (d). I would like to be 
consulted once you have undertaken further identification and evaluation efforts. 

Thank you for considering historic resources during project planning. If you have any questions 
or comments, please contact Tristan Tozer of my staff at (916) 445-7027, or email at 
ttozer@parks.ca.gov. 

Sincerely, 

~Q<Vn~~r 
Milford Wayne Donaldson, FAIA . 
State Historic Preservation Officer 

The Office of Historic Preservation has moved to a new location as of July 14, 2010. The new 
address for the office will be 1725 23rd Street, Suite 100, Sacramento CA 95816. Please update 
your records accordingly. The entire office will also be receiving new phone numbers, and those 
numbers will be posted on our website at www.ohp.parks.ca.gov when they are active. 



Western-Pacific Region
Airports Division

San Francisco Airports District Office
831 Mitten Road, Room 210
Burlingame, CA 94010

June 23, 2011

Mr. Milford Wayne Donaldson
State Historic Preservation Officer
California Office of Historic Preservation
1725 23rd Street, Suite 100
Sacramento, CA 95816

Subject: Determination of No Effect on Historic Properties, Gnoss Field Airport Runway
Extension Project, Marin County, California

Dear Mr. Donaldson:

The Federal Aviation Administration (FAA) is preparing an Environmental Impact
Statement (EIS) and the County of Marin is preparing an Environmental Impact Report
(EIR) for the proposed Runway Extension Project at Gnoss Field Airport, Marin County,
California. The proposed project involves extending the airport’s existing runway by
1,100 feet to a total of 4,400 feet with corresponding extensions of the adjacent taxiway
and the perimeter levee surrounding the airport.

Although the EIS preparation is ongoing, the FAA now has sufficient information to
evaluate the effect of the proposed undertaking (project) on historic properties in
accordance Section 106 of the National Historic Preservation Act, and its implementing
regulations at Title 36 Code of Federal Regulations (CFR) Part 800, Protection of
Historic Properties. In accordance with 36 CFR 800.16 (i), and as described and
documented in this letter and enclosures, the FAA has concluded that the proposed
project will have no effect on the characteristics of any historic property that qualifies
that property for inclusion in, or eligibility for, the National Register of Historic Places.

Area of Potential Effect and Determination of No Effect
In our letter of June 28, 2010 the FAA established the Direct and Indirect Areas of
Potential Effect (APE) for the proposed project. By letter of July 20, 2010 your office
concurred with the FAA’s determination of the Direct and Indirect Areas of Potential
Effect (APE) for the proposed project.

The Cultural Resources Report (CR Report) , Cultural Resources Existing Conditions
and Survey Methodology Report and Archaeological Survey Report, revised October 25,
2010, (Enclosure 1), Figure 1, shows the Direct APE where physical disturbance and
construction of the runway extension would occur, as well as the Indirect APE where
indirect affects of the proposed project could potentially occur. The report found no
historic properties on or eligible for the NRHP within the Direct APE. Therefore, the
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FAA concludes that there would be no direct effect on historic properties on or eligible
for the NRHP as a result of direct impacts of the proposed project.

The FAA also concludes that no indirect effects to historic properties would occur as a
result of the proposed project. The CR Report did identify several historic properties on
or eligible for the NRHP in the Indirect APE. These properties are located west of U.S.
Highway 101 approximately 2000 feet northwest of the Direct APE and are part of the
Burdell Ranch Complex within Olompali State Park. Construction of the runway
extension will occur on the east side of U.S. Highway 101 and would not result in any
physical impacts on the Burdell Ranch Complex. Construction of the runway extension
would not substantially alter the visual setting of the airport or alter the characteristics or
visual setting of the historic properties in the Burdell Ranch Complex in a manner that
would affect their inclusion or eligibility for the NRHP.

As shown on the Community Noise Equivalent Level (CNEL) noise contour map
(Enclosure 2), the historic properties within the Burdell Ranch Complex are located
outside of the 65 decibel CNEL noise contour associated with the airport. FAA
regulations at Title 14 CFR Part 150 Airport Noise Compatibility Planning identify noise
levels below 65 decibels CNEL as generally compatible with all types of land uses.
Aircraft noise levels associated with the Gnoss Field Airport would remain compatible
with the existing uses of Olompali State Park and the Burdell Ranch Complex and not
alter the existing characteristics of the Burdell Ranch Complex that have resulted in
portions of the complex being on or eligible for inclusion in the NRHP.

Inadvertent Discoveries
Although no historic properties are known to occur in the Direct APE, the CR Report
identified that archeological or other historic sites could potentially be discovered during
construction of the proposed runway extension. As part of the environmental
requirements for this project, the FAA would require Marin County have an
archeological site monitor present during the initial site excavation of the proposed
runway extension. Marin County would be required to stop work and evaluate any
archeological or other historic site discovered during the excavation or subsequent
construction of the proposed project.

In addition, Marin County is subject to the California Environmental Quality Act and
California Health and Safety Code Section 7050.5, which require that the County
Coroner be contacted immediately if human remains or associated funerary artifacts are
discovered during project construction. If human remains were determined to be Native
American, the County Coroner would notify the California Native American Heritage
Commission, who would notify and appoint a Most Likely Descendent. The Most
Likely Descendent would work with a qualified archeologist to decide the proper
treatment of human remains and any associated funerary objects.

Tribal Coordination
The CR Report (Enclosure 1, Appendix B pages 8 - 9) and Enclosures (3) and (4)
documents coordination with tribal organizations. The FAA has communicated with all
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the Native American individuals and organizations identified by the California Native
American Heritage Commission as potentially having knowledge of cultural resources in
the area.

After updating the CR Report in October 2010, the FAA provided the revised report to
all the Native American individuals and organizations identified by the California Native
American Heritage Commission as potentially having knowledge of cultural resources in
the area. The FAA transmitted the revised CR Report by letter of January 31, 2011, and
requested that the tribal organizations provide any comments or concerns regarding the
report by March 7, 2011. To date, the Federated Indians of Graton Rancheria (FIGR), a
federally-recognized tribe, have been the only tribal or Native American organization to
indicate an interest in the proposed project.

The FIGR provided comments on the CR Report in its letter of February 15, 2011
(Enclosure 3). The FIGR concurred with the CR report’s conclusion that no known
archeological sites have been identified in the APE. The FIGR recommended that an
archeological monitor be on-site during excavation of the project site and identified its
interest in receiving copies of reports prepared by the archeological monitor. The FAA
explained in it letter of June 23, 2011 (Enclosure 4) that an archeological monitor would
be required for the project and how the FIGR’s requests for information could be
accommodated.

Please advise me within 30 days of receipt of this letter if you have any questions
regarding this letter. I can be reached at telephone 650-876-2778, extension 612, or e-
mail douglas.pomeroy@faa.gov.

Sincerely,

original signed by

Douglas R. Pomeroy
Environmental Protection Specialist

Enclosure 1: October 25, 2010 Cultural Resources Report
Enclosure 2: Community Noise Level Contour Map for Proposed Project
Enclosure 3: FIGR letter of February 15, 2011 to FAA
Enclosure 4: FAA letter of June 23, 2011 to FIGR
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Western-Pacific Region 
Airports Division 

San Francisco Airports District Office 
831 Mitten Road, Room 210 
Burlingame, CA 94010 
 

 

 

 

 

 

 
October 6, 2011 
 
Mr. Tristan Tozer 
Historian 
Review and Compliance Unit 
State Historic Preservation Officer 
California Office of Historic Preservation 
1725 23

rd
 Street, Suite 100 

Sacramento, CA  95816 
 
Subject:  Completion of National Historic Preservation Act, Section 106, Consultation 
Requirements for the proposed, Gnoss Field Airport Runway Extension Project, Marin 
County, California 
 

Dear Mr. Tozer: 
 

This letter confirms our conversation of September 26, 2011, that the Federal Aviation 

Administration (FAA) has completed consultation requirements with the California State 

Historic Preservation Officer (SHPO) in accordance with the National Historic 

Preservation Act (NHPA), Section 106, and its implementing regulations, Title 36, Code 

of Federal Regulations, Part 800, Protection of Historic Properties, for the proposed 

Gnoss Field Airport Runway Extension Project, Marin County, California.  A summary 

of the consultation is provided below for your records: 

 

 After coordination with tribal representatives, the FAA provided 

the Direct and Indirect Area of Potential (APE) effect for 

California SHPO review by letter of June 28, 2010. 

 The California SHPO concurred with the Direct and Indirect 

APEs by letter of July 20, 2010 

 The FAA provided the Cultural Resources Report for tribal 

review and comment to potentially interested tribes by letter of 

January 31, 2011 

 FAA submitted the Determination of No Effect for the proposed 

Gnoss Field Airport Runway Extension Project including tribal 

comments, to the California SHPO on June 23, 2011, with receipt 

by the California SHPO on June 27, 2011. 

 The California SHPO requested FAA provide an estimated depth 

of ground disturbance by e-mail from Tristan Tozer on July 25, 

2011. 

 The FAA provided an estimated depth of ground disturbance of 3 

feet to Tristan Tozer by e-mail from Douglas Pomeroy of FAA on 

July 25, 2011. 
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 In accordance with 36 CFR 800.3 (c)(4) and 800.4 (d)(1)(i) as the 

California SHPO did not object within 30 days of receipt (i.e. by 

July 27, 2011) of an adequately documented finding of no effect 

on historic properties provided by the FAA, the FAA’s 

consultation requirements under the NHPA, Section 106 and 36 

CFR 800 are now complete.   

 

The FAA and the County of Marin will include the California SHPO on the distribution 

list for the FAA’s Draft Environmental Impact Statement and the County of Marin’s 

Draft Environmental Impact Report for the proposed project.   

 

If you have any questions regarding this letter, I can be reached at telephone 650-876-

2778, extension 612, or e-mail douglas.pomeroy@faa.gov. 
 
Sincerely, 
 
original signed by 
 
Douglas R. Pomeroy 
Environmental Protection Specialist 
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Archived: Monday, October 17, 2011 8:41:14 AM
From: Douglas Pomeroy
To: ttozer@parks.ca.gov
Bcc: Douglas Pomeroy
Subject: Gnoss Field Airport Runway Extension project - Appears NHPA Section 106 process is
complete

___________________________________
Tristan Tozer, Historian

Review and Compliance Unit
Office of Historic Preservation
(916) 445-7027
1725 23rd Street, Suite 100
Sacramento, CA 95816

Hi Tristan,

Based on our FAA letter of June 23, 2011, and clarifying e-mail of July 25, 2011, more than 30 days has
now elapsed since FAA's submittal of our No Effect determination for the Gnoss Field Airport Runway
Extension Project.

My understanding is that based on the information the FAA has provided and 36 CFR 800.4(d)(1) and (d)
(1)(i), that the National Historic Preservation Act, Section 106 process is now complete as there was no
objection to the FAA's no effect determination.

The FAA will require Marin County to follow the protective measures identified in our documentation to the
State Historic Preservation Office, and would reconsult if a discovery of previously unknown historic
properties is made during the subsequent grading or construction of the project.

Doug Pomeroy
FAA San Francisco Airports District Office
Environmental Protection Specialist
650-876-2778 ext 612

P.S. My office will move to a new building with new telephone numbers in September. E-mail should
remain the same. Will provide the new contact information when we receive it.
Thanks. Doug

----- Forwarded by Douglas Pomeroy/AWP/FAA on 08/23/2011 10:20 AM -----

From: Douglas Pomeroy/AWP/FAA

To: TTOZER@parks.ca.gov
Date: 07/25/2011 03:34 PM
Subject: Re: Gnoss Field Airport Runway Extension project

Hi Tristan,

Assume 3 feet. We are mostly adding fill, not removing it. Federal Aviation Administrative Airports
Division just got furloughed. I have included standard furlough message below so you know my status.
Doug

"I am not in the office due to a furlough resulting from an expiration of funding. I will respond to your e-
mail message upon my return."

-----"Tozer, Tristan" wrote: -----
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To: Douglas Pomeroy/AWP/FAA
From: "Tozer, Tristan" <TTOZER@parks.ca.gov>
Date: 07/25/2011 11:35AM
Subject: Gnoss Field Airport Runway Extension project

Hi Doug,

I am close to completing my review of the Gnoss Field Airport Runway Extension project and need an
additional item of information. Would you provide me with the estimated depth of ground disturbance
that will be required for site excavation?

Thanks,

Tristan Tozer
Historian
Review and Compliance Unit
Office of Historic Preservation
(916) 445-7027
1725 23rd Street, Suite 100
Sacramento, CA 95816
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